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IEVADS

Biologiskas daudzveidibas saglabasana ir nozimiga visa pasaulé un tiek
reguléta daudzu starptautisko un valstisko normativo aktu ietvaros. Saskana ar
Konvenciju par biologisko daudzveidibu un Apvienoto Naciju Partikas un
lauksaimniecibas organizacijas Otro lauksaimnieciba un partika izmantojamo
augu genétisko resursu globalas darbibas planu, arT Latvijai ir japilda saistibas
genétisko resursu saglabasana un izmanto$ana, ievérojot dokumentu kopgjas
nostadnes.

Daudzviet pasaulé garSaugu un arstniecibas augu savvalas populacijas
apdraud lauksaimniecibas intensifikacija, vides piesarnojums, klimata izmainas,
biivnieciba laukos, dabisko biotopu iznicinasana u.c. Turklat plass aromatisko
un arstniecibas augu pielietojuma spektrs ietekmé sugu nekontroletu vakSanu
un savvalas biotopu iznicinasanu, Iidz ar to arT genétisko resursu izzuSanu.
Kultivésanu uzskata par svarigu augu genétisko resursu aizsardzibas pasakumu.
Ta lauj saglabat vairoties sp€jigus augus, kas agrocenozes apstaklos turpina
evoluciongt un pielagoties klimata parmainam, ka ari sekmé genétisko resursu
komercializaciju. Latvija trikst daudzgadigu fundamentalu pétijumu par
garSaugu un arstniecibas augu sugu genétisko resursu saglabasanu un izpéti, kas
lautu vispusigi izvertét klonu morfologiskas, kimiskas un gengctiskas pasibas,
ka arT veikt perspektivako un saimnieciski nozimigako klonu atlasi turpmakai
kultivésanai. Informacija par Siem aspektiem kalpotu par pamatu augstas un
kvalitativas razas nodro§inasanai. Lidz$ingjie pétijumi $aja virziend ir bijusi
nepietiekami un joprojam uzskatami par novitati.

Raudene (Origanum vulgare L.) ir pieskaitama arstniecibas augiem un
garSaugiem ar plaSu izmantosSanas spektru. Suga ir ieklauta Eiropas prioritaro
aromatisko un arstniecibas augu saraksta, tapéc tas gen&tisko resursu
izzinaSana, saglabasana un kultivésana ir aktuala ar1 Latvija. Polimorfisma dé&l
viena biotopa augosam rauden@m nereti var konstatét vizualu neviendabibu.
Atlasot Tpatnus no savvalas populacijam to turpmakai kultivésanai, noverots, ka
agrocenoz€ augiem ir tendence veidot lielaku biomasu, bet saglabat kadas
specifiskas pazimes, kas cieSi korelé ar ievakSanas vietas ipatnibam. Tapéc
pirms raudenes genétisko resursu kultivé$anas javeic produktivako klonu atlase
un izvertgjums.

Promocijas darba mérkis: izvértét Latvijas garSaugu genétisko resursu
ex situ pamatkolekcija esoSos raudenes klonus un atlasit saimnieciski
nozimigakos.

Promocijas darba uzdevumi:

- aprakstit garSaugu genétisko resursu ex Situ pamatkolekcija esoSos

raudenes klonus p&c starptautiski atzita deskriptora;

- veikt klonu kimiska sastava analizi,

- atlastt kultivésanai piemerotus klonus ar augstu produktivitati;

- precizet raudenes starptautiska deskriptora metodiku.



Pétijuma hipoteze: raudenes genétiskajiem resursiem raksturiga
morfologisko un kimisko pazimju mainiba.

Promocijas darba novitate un zinatniskais nozimigums: Latvija pirmo
reizi veikts ilggadigs pétijums par raudenes genétisko resursu izvert&jumu,
kloni aprakstiti p&c starptautiski atzita deskriptora, veikta saimnieciski
nozimigako klonu atlase, precizéta raudenes starptautiska deskriptora metodika.

Aizstavamas tézes:

1.

2.

raudenes kloni atSkiras péc vairakam morfologiskajam un
morfometriskajam pazimeém,

raudenes klonu produktivitate atkariga no audze€Sanas apstakliem un
stadfjuma izmantoSanas ilguma;

zems &terisko ellu saturs raudenes kloniem saistits ar minimalu
dziedzermatinu parkajumu uz dazadam auga dalam;

raudenes klonu pazimes ietekmé to piem€rotibu attiecigajam
izmantoSanas veidam;

deskriptora pilnveidoSana lauj precizak raksturot raudenes klonu
pazimes.

Pétijuma rezultati iegiiti, pateicoties tris projektu finanséjumam:

1.

LR ZM ikgadgjam projektam “Par valsts subsidiju izlietoSanu
aromatisko un arstniecibas augu genétisko resursu kolekcijas
saglabasanai”;

ESF projektam “LLU pareja uz jauno doktorantliras finanséSanas
modeli”, vienoSanas Nr. 8.2.2.0/20/I/001. Liguma Nr. 1649, no
17.05.2021 Iidz 16.05.2022;

ERAF projektam “Latvijas Zinatnpu akadémijas un Latvijas
Lauksaimniecibas un meza zinatnu akadémijas kapacitates stiprinasSana
un starptautisku projektu pieteikumu izstrade” (apmaksata lidzdaliba
konferencé ‘“Modern Phytomorphology” 2013. gada un zinojuma
publicésana konferences rakstu krajuma).

Pétijuma aprobacija

Par pétjjuma rezultatiem sagatavotas se$as Scopus un/vai Web of Science
datu bazés indeksétas publikacijas, ka arT Cetrpadsmit publikacijas seminaru un
konferen¢u rakstu un tézu krajumos. Sniegti seSpadsmit mutiskie un stenda
referati, no kuriem trispadsmit — tieSi starptautiskajas konferenc€s un
seminaros.

Publikacijas, kas indeksétas SCOPUS un/vai WEB OF SCIENCE datu
bazes

1.

Sivicka I., Adamovi¢s A. (2024). Evaluation of oregano (Origanum
vulgare L.) accessions by complex of functional traits. In: Environment.
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Technology. Resources: Proceedings of the 15th International Scientific
and Practical Conference on June 27-28, 2024. Volume I: Rezekne
Academy of Technologies, Rezekne, Latvia, 2024, pp. 330-333.

. Sivicka I., Adamovics A., Sokolova O., Lacis G., Krivmane B. (2022).
Integrated assessment of oregano (Origanum vulgare L.) accessions
from the exsitu collection of genetic resources. Proceedings of the
Latvian Academy of Sciences. Section B Natural Exact and Applied
Sciences, Vol. 76, No. 4(739), pp. 455-463. Q4

. Sokolova O., Sivicka I., Krivmane B., Karklina K. (2021). First report of
Truncatella angustata causing leaf spot on oregano (Origanum vulgare)
in Latvia. Journal of Phytopathology, Volume 170, Issue 3, pp. 1-9.
https://doi.org/10.1111/jph.13064 Q2

. Sivicka I., Adamovics A., Ivanovs S., Osinska E. (2019). Some
morphological and chemical characteristics of oregano (Origanum
vulgare L.) in Latvia. Agronomy Research, Vol. 17, pp. 2064—2070. Q3

. Sivicka I., Zukauska 1., Balode A., Adamovi¢s A. (2015). Fresh and air-
dry biomass of oregano (Origanum vulgare L.) accessions. In: Nordic
View to Sustainable Rural Development: Proceedings of the 25th NJF
Congress, held in Riga, Latvia, June 16-18, 2015, pp. 46-51.

. Sivicka I, Adamovigs A., Zukauska I. (2012). Research of oregano
(Origanum vulgare L.) inflorescence's parameters. In: Research for
Rural Development 2012: annual 18th international scientific
conference proceedings, Jelgava, May 16-18, 2012, Vol. 1, pp. 56-60.

Citas publikacijas
1. Sivicka I., Adamovi¢s A. (2024). Draft Descriptor List Origanum

vulgare L. Rome: ECPGR. 8 p. Dokuments iesniegts izskatisanai,
apstiprinasanai un publicésanai ECPGR elektroniskaja sistema.

MATERIALI UN METODES

Pétijuma vieta un laiks, pétijjuma periodi

Petijumu veica Latvijas Biozinatnu un tehnologiju universitates (LBTU)
Lauksaimniecibas un partikas tehnologijas fakultates (LPTF) Augsnes un augu
zinatgu instittita (AAZI), izmantojot aromatisko un arstniecibas augu ex situ
kolekcijas (N 56°39°45.3""; E 23°45°15.2"") genétisko materialu. Kolekcija
atrodas AAZI Darzkopibas un biskopibas laboratorija, Jelgava, Strazdu iela 1.

Ex situ kolekcija ir 44 raudenes kloni, ievakti Latvija, dazadas vietas 8
novados: Aizkraukles, C&su, Jelgavas, Madonas, Plavinu, Talsu, Tukuma un
Valmieras, ka arT Rigas planoSanas regiona. Veicot pétijumu, klonus aprakstija
péc Eiropas Augu genétisko resursu sadarbibas programmas Arstniecibas un
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aromatisko augu darba grupas (ECPGR MAP WG) izstradata un starptautiski
atzita deskriptora.
P&tijumu veica no 2012. lidz 2020. gadam 3 periodos:

pirmaja pétijuma perioda (2012.—2015. gadi), izmantojot deskriptoru
analizéja klonu morfologiskos un produktivitates raditajus, veica
Kimisko raditaju izpéti;

Otraja pétijjuma perioda (2016.-2019. gadi) turpinajas klonu
morfologisko un produktivitates raditaju izpéte, aprakstot augus péc
deskriptora, ka ar1 pielietojot krasu skalu;

treSaja  pétijjuma perioda (2020. gads) veica padzilinatu
dziedzermatinu izpeti uz dazadam augu dalam un identificgja uz
raudenes lapam sastopamas sénes.

Pétijuma veiktie noverojumi un analizes

Aprakstot raudenes klonus p€c deskriptora, izvértéja morfologiskos
raditajus:

auga un stumbru raksturojums: auga augSanas forma, auga augstums,
stumbru skaits no auga, zaroSanas intensitate, stumbru apmatojums,
stumbru krasa, internodiju skaits;

lapu raksturojums: lapojuma blivums, lapas platnes virspuses krasa,
lapas platnes garums, lapas platnes garuma un platuma attieciba, lapas
platnes forma, lapas platnes pamatnes un malas tips, dziedzermatinu
esamiba un parklajums lapas platnes virspusé un apak$pusg, vienkar$o
matinu esamiba un parklajums uz lapas platnes dzislam, lapas platnes
virsotnes tips;

ziedkopu raksturojums: ziedkopu garums un platums, ziedu blivums,
ziedlapu krasa, attieciba starp ziedlapu un kauslapu garumu, ziedkausa
forma un tips, kauslapu krasa, dziedzermatinu esamiba un parklajums uz
ziedkausa virskartas, brahteju (pieziedlapu) paru skaits, brahteju garums,
attieciba starp brahteju un ziedkausa garumu, brahteju forma, brahteju
tekstiira, brahteju krasa, dziedzermatinu esamiba un paklajums brahteju
virspus€ un apakspuse, vienkarso matinu esamiba un parklajums;

Seklu raksturojums: seéklu krasa, 1000 seéklu masu, séklu raziba, g no
auga.

Meérjjumus veica 10 atkartojumos pirmaja pétijuma perioda, tris
atkartojumos — otraja. Dazadu auga dalu, ka arT s€klu krasu novertéja pec
Anglijas Karaliskas Darzkopibas biedribas (RHS) krasu skalas, kas satur 920
krasu kodus.

Par klonu produktivitati noteicos$ajam morfologiskajam pazimém uzskatija:
auga augstumu, stumbru skaitu, internodiju skaitu, lapojuma blivumu,
ziedkopas garumu un platumu, ziedu blivumu, vienkar$o matinu esamibu un
parklajumu uz dazadam auga dalam, dziedzermatinu esamibu un parklajumu uz
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dazadam auga dalam, zied€sanas sakumu un pilnas zied€Sanas fazes iestasanos,
1000 seklu masu, seéklu razibu.

Klonu vértejumu veica pé pazimém: zalda masa, gaissausa masa,
ziemcietiba, sénu ierosinato slimibu un/vai fiziologisko bojajumu attistibas un
kaiteklu bojajumu pakape, kimiskie raditaji: &terisko ellu saturs un sastavs,
askorbinskabes saturs lapas. Mérjjumus un uzskaiti (iznemot kimisko raditaju
noteikSanu) veica visiem kloniem katru gadu.

Klonu zala masa un gaissausa masa. Pirmaja un otraja pétijjuma perioda
izvertgja zalo masu, g no auga (augu svars svaigi novaktajai razai) un gaissauso
masu, g no auga. Gaissausas masas noteikSanai augus péc novakSanas izkaltgja
LBTU Darzkopibas un biskopibas laboratorijas telpa, +26 °C temperatira,
tumsa, nodrosinot nepartauktu ventilaciju, aptuveni 3 nedglas, gatavibu nosakot
ar tausti — augi last, bet saglaba kaltetajai raudenei raksturigu krasu. Gan zalas,
gan gaissausas masas uzskaiti abos pétijuma periodos veica katru gadu. Lai
objektivi salidzinatu razas datus, katram klonam izrékinaja ari kumulativo jeb
summaro zalo masu 1.—4. audzesanas gadiem konkréta pétijuma perioda.

Klonu ziemcietibu vertéja katru gadu, pavasara ataugsanas faze, péc skalas:

- loti zema (vairak neka 95% augu ir bojati vai aizgajusi boja);

- zema (75-94% augu ir bojati vai aizgajusi boja);

- vid&ja (50-74% augu ir bojati vai aizgajusi boja);

- augsta (5-49% augu ir bojati vai aizgajusi boja);

- loti augsta (0—4% augu ir bojati vai aizgajusi boja).

Sénu ierosinato slimibu attistibas un kaitéklu bojajumu noteikSanai
izmantoja adaptivu piecu ballu skalu:

0 — nav redzamu slimibas simptomu / kaitéklu radito bojajumu;

1 — [idz 25% auga virsmas ir ar vizuali redzamiem slimibas simptomiem /

kaiteklu raditajiem bojajumiem;

2 — 26-50% auga virsmas ir ar vizuali redzamiem slimibas simptomiem /

kaiteklu raditajiem bojajumiem;

3 — 51-95% auga virsmas ir ar vizuali redzamiem slimibas simptomiem /

kaiteklu radttajiem bojajumiem,;

4 — 96-100% augu ir ar vizuali redzamiem slimibas simptomiem / kaiteklu

raditajiem bojajumiem.

Promocijas darba izstrades procesa noveroja, ka slimibu simptomi un
iesp&jamie fiziologiskie bojajumi uz raudenes lapam médz but lidzigi vai pat
identiski (plankumi). Lidz ar to izstradato adaptivu 5 ballu skalu slimibu
attistibas pakapes noteikSanai pielietoja arT fiziologisko bojajumu pakapes
noteikSanai, tadgjadi veicot komplekso vert§jumu. Katru gadu noverojumus
veica vairakas reizes vegetacijas perioda atbilstosi fenologiskajam fazém
(pavasara ataugSana, pumpuro$anas, ziedeSanas sakums, pilnziedeSana,
zied€Sanas beigas un seéklu aizmeSanas, seklu gatavosanas, stumbru atmirSana).

Detalizétu petjjumu par sastopamo sénu identific€Sanu veica tresaja
pétijuma perioda, 2020. gada, Darzkopibas institita Augu patologijas un
entomologijas nodala. Vegetacijas laika no bojato raudenes lapu audiem izolgja
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sénes. Sim noliikam lapas ar vizuali redzamiem slimibu simptomiem vienu
miniiti dezinficgja 1.5% natrija hipohlorita Skiduma, tad tris reizes noskaloja
destiléta tidenT un nosusinaja starp sterilam papira loksném. Ar sterilo skalpeli
no bojatiem audiem izgrieza nelielus fragmentus un novietoja uz kartupelu
dekstrozes agara barotnes (PDA) Petri platés. Noslégtas plates inkubgja istabas
temperatiira (20+1 °C). P&c piecam dienam sénes izdalija tirkult@ira, parsgjot
katru atseviski uz jaunajam PDA barotném. Tirkultiiras 7—10 dienas inkubgja
audze€Sanas skapi 20+1 °C kontroleta temperatiira un tumsa. Sakotng&ja izolatu
identificé8ana veikta péc morfologiskajam pazimém (micélija uzbaves, sporu
esamibas u.c.). Sagrupgjot izolatus atbilsto§i morfologiskajai lidzibai, katras
grupas parstavjus atlasTja precizai identifikacijai, pielietojot DNS ITS (internal
transcribed spacer) regiona sekvencé$anu. DNS izdaliSanai 7-9 dienu vecu
micéliju (400 mg) nokasija no barotnes virsmas, sasaldgja skidra slapeklt un
sasmalcinaja lidz smalka pulvera stavoklim.

DNS izdalisanu veica pielietojot reagentu komplektu DNeasy Plant Mini
Kit (Qiagen, Vacija). Pirms sekvencé$anas PCR (polymerase chain reaction)
produktus attirija, izmantojot reagentu komplektu QIAquick PCR Purification
Kit® (Qiagen, Vacija) saskana ar razotdja protokolu. SekvencéSanu veica
Latvijas Valsts mezzinatnes institita “Silava”, izmantojot 1. tabula noraditos
praimerus.

1. tabula/ Table 1
Pétijuma izmantotie praimeri
Primers used in the research

Primera sekvence (5'-3")* / Metodikas avots /
Primer sequence (5-3')* Sources and methods

ITS1F (F) CTTGGTCATTTAGAGGAAGTAA Gardes, Bruns, 1993

ITS2 (R) GCTGCGTTCTTCATCGATGC

ITS3 (F) GCATCGATGAAGAACGCAGC White et al., 1990

ITS4 (R) TCCTCCGCTTATTGATATGC

* F —forward, R — reverse

Izolatiem, kuri p&c vizudlajam pazimém var€ja bht Truncatella angustata
(Pers.) S. Hughes, veica padzilinatu identificé$anu gan péc ITS, gan péc LSU,
tef-1a, tub2 un rpb2 regioniem, izmantojot praimerus:

- ITS identificé$anai — ITS1-F/ITS4,

- LSU identificé$anai — LROR/LRS5,

- tef-1a identificé$anai — EF728F/EF1-1567R,

- tub2 identificé$anai — T1/Bt2b,

- rpb2 identificésanai — RPB2-5f2/RPB2-7cr.

legitas sekvences identificgja lidz gints limenim, bet Truncatella angustata
noteikSanai — arT I1dz sugas ITmenim. Sekvencu analize veikta ar Lasergene 9.1




SegMan programmu (DNASTAR Inc.). leglitas pilna garuma, tas salidzinatas
ar NCBI BLAST datu bazg pieejamam sekvencém.
Kimisko raditaju izpéti un analizi veica pirmaja pétijuma perioda. Kloniem
izvertgja &terisko ellu saturu, % un sastavu, t.sk. karvakrola, timola un
fenolisko monoterpénu daudzumu. Papildus deskriptora pozicijam, pirmaja
petjuma perioda pavasara ataugSanas faz€ svaigajam lapam noteica arl
askorbinskabes saturu.
Eterisko ellu satura un sastdva noteikS8anu veica VarSavas Dabaszinatnu
universitates Darzkopibas fakultates Darzenu un arstniecibas augu nodalas
laboratorija, profesores Evas Osinskas vadiba. Analizu veikSanai augus ievaca
pilnziedésanas fazé un izkalt&ja lidz gaissausajai masai, +26 °C temperatiira,
tumsa, nodrosinot nepartauktu ventilaciju, aptuveni 3 nedglas, gatavibu nosakot
ar tausti — augi last, bet saglaba kaltétajai raudenei raksturigu krasu.
Pirms kaltétu paraugu izp&tes VarSavas Dabaszinatnu universitaté klonus
sagrupé&ja pec ziedu (ziedlapu un brahteju) krasas, atbilstosi grupgjumam:
- ar tums$u ziedu krasu (bordo krasa, tumsi violeta; kloni Nr. 3, 5, 9, 10,
11, 14, 15, 16, 19, 20, 21, 22, 23, 24, 25, 26, 27, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 42);

- ar vidgji tumsu ziedu krasu (roza, gaisi violeta; kloni Nr. 2, 12, 17, 18);

- ar gaiSu ziedu krasu (balta, gaisi roza; kloni Nr. 1, 4, 6, 7, 13, 28, 41, 43,
44, 45).

Ta ka pirmaja petijuma perioda, kad veica &terisko ellu satura un sastava
izpéeti, vel nebija pieejama krasu skala, paraugus grupgja vizuali.

Eterisko ellu izdalisana. Stikla tvertni ar 2 L tilpumu piepildija ar gaissausu
augu materialu (50 g), savukart Gidens daudzumu pievienoja tikpat, cik attiecigi
augu materials tika pielietots — arT 50 g. Sagatavoto stikla trauku ar samitrinatu
paraugu ievietoja mikrovilnu krasni ar jaudu 300 W uz 30 miniitém. Eteriskas
ellas ekstrah&ja un savaca 2 mL tumsa stikla flakonos uzglabasanai 0-+4 °C
tumsas apstaklos. Eterisko ellu saturs noteikts mL kg gaissausas masas.

Hromatografiska atdalisana. Destileto &terisko ellu analize veikta ar gazu
hromatografu Hewlett Packard 6890, aprikotu ar liesmas jonizacijas detektoru
FID un polaro kapilaro kolonnu HP 20M. AtdaliSanas apstaklu raksturojums:
2 mintites nodro$inaja sakotngjo temperatiiru 60 °C, péc tam temperatira tika
paaugstinata par 4 °C minute. Inzektora kameras temperatira 5 miniites bija
220 °C. Par nesgjgazi izmantoja héliju (1.1 mL miniité). Sakotngja inzektora
kameras temperatiira bija 210 °C, bet detektora — 260 °C. Sadalfjums 1:70.
Hromatografijas kolonna &teriskas ellas (0.1 pL) tika injic€tas manuali.
Komponentus identific€ja, pamatojoties uz modelu aiztures laikiem (RT) un
salidzinot to aiztures indeksus (RI) ar n-alkanu seriju (C7-C30), kas analiz&ti
ieprieks aprakstitajos atdaliSanas apstaklos, péc formulas:

RI= 100 2R, yq0, )

tR (mi—tR'(n)

10



kur:

n — oglekla atomu skaits mazakaja n-alkana, elugjot pirms
meérksavienojuma;

tR' (x) — mérksavienojuma aiztures laiks;

tR"(n) — n-alkana aiztures laiks, kas elu@ tie$i pirms mérksavienojuma;

tR" (m) — n-alkana aiztures laiks, izdaloties tiilit péc mérksavienojuma.

Lai iegiitu atsevisko savienojumu procentualo daudzumu &teriskaja ella,
pielietoja normalizacijas metodi bez korekcijas koeficiental.

Askorbinskabes satura noteikSanu raudenes lapas veica pirmaja pétfjuma
perioda, 2012. — 2015. gadu vegetacijas sakuma (aprilis—maijs), pavasara
ataugSanas faz€. Svaigajas lapas ar 1 cm diametra korkurbi izspieda diskus, tos
sasmalcinaja porcelana piesta. 50 mL m&gené tika iesverti 2 g sasmalcinata
parauga. Katram paraugam pievienoja 50 mL 1% HCI un 5% H3PO, maisijuma
(viv=1:1), visu ripigi samaisija. P&c 30 mintteém Skidumu filtr&ja caur papira
filtru Nr. 89. Ar Mora pipeti tika atmériti 10 mL filtrata, ko titr&ja ar 0.0005
molaru 2,6-dihlorfenolindolfenolu lidz vaji sartai krasai. Askorbinskabes saturu
aprekinaja péc vienadojuma:

V., = 0.044x7,_ =100

i = -

F.:u.-.' X ’”:revv.'» (2)

kur:

m — askorbinskabes saturs, mg %;

Viirr — titréSanai izlietotais 2,6-dihlorfenolindofenola tilpums, mL;

0.044 — askorbinskabes daudzums, ko reducé 1 mL 0.0005 M 2,6-
dihlorfenolindofenola skidums, mg;

Vkop — kopgjais filtrata tilpums, mL;

Vanal — titr€8anai nemtais analiz&jama $kiduma tilpums, mL;

miesvars — parauga iesvars, g.

Titrimetriskas analizes veica divos atkartojumos.

Klonu integréto noveértéjumu veica, lai atlasitu v€lamos genotipus péc
vairakiem kriterijiem, pat ja tie nav tieSi salidzinami. Integréto vertgjumu
aprekinaja pec formulas:

N

5D = zﬁdf (5 — %y, i) /sa. (3)

i=1

! Standardization of essential oils. [TieSsaiste] [skatits 2024.gada 17. decembri].
Pieejams: https://chromessence.com/en/standardization-of-essential-oils/
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kur:

SD — genotipu integréta vertejuma vertiba;

i — kvantitativa pazime;

li — vélama pazimes vertiba;

Xyig, i — genotipu raksturojosas pazimes faktiska vertiba;

@y — pazimes ieguldijuma koeficients;

Sq — standartnovirze;

N — pazimju skaits.

Zemaka SD vértiba norada uz to, ka genotipam pazimes ir tuvak
velamajam.

Raudenes klonu piemérotibu audzé$anai komercstadijumos vértéja péc 16
pazimém, tatad N = 16 x 2 pétjjuma periodi. Pazimes sadalitas 4 grupas,
iekavas sniegts pazimju grupas ieguldijums, %.

- morfologija (t; 20%): stavs habituss, auga augstums garaks par 50 cm,
bliva zaroSanas intensitate (stumbru skaits lielaks par 100 stumbriem no
auga), neliels internodiju skaits (mazaks par 5 no augsnes virsmas lidz
pirmajam ziedojoSajam dzinumam), ziedkopas garums (vismaz '2 no
kopgja dzinuma garuma), ziedkopas platums (vairak neka 10 cm plata),
ziedu blivums;

- fenologiskas pazimes (w; 20%): ziedéSanas agrinums (agrak par jalija 2.
dekadi) vai vélinums (vélak par jilija 3. dekadi — augusta sakumu)
pakapeniskajai razas novakSanai, ziedéSanas ilgums garaks par 40
dienam;

- raza un razas kvalitate (e 30%): zala masa (vairak par 500 g no auga),
gaissausa masa (vismaz 30% no zalas masas), relativi lielaks &terisko
ellu saturs un askorbinskabes saturs;

- izturiba pret nelabvéligiem apstakliem (w; 30%): augsta ziemcietiba (0—
4% augu ir bojati vai aizgajusi boja), nav redzamu slimibas un/vai
fiziologisko bojajumu simptomu un kaitéklu radito bojajumu.

Raudenes klonu piemérotibu daildarzkopibas vajadzibam vérteja pec 13
pazimém, tatad N = 13 x 2. Pazimes sadalitas 4 grupas, ickavas sniegts pazimju
grupas ieguldijums, %:

morfologija (w; 25%): izplests habituss, zems auga augstums (isaks par
25 cm), neliels internodiju skaits (mazaku par 5 no augsnes virsmas Iidz
pirmajam ziedojoSajam dzinumam), lapojuma un ziedu blivums, unikala
ziedu krasa (piemé&ram, balta);

- fenologiskas pazimes (w; 20%): dazads zied€Sanas laiks nepartrauktas
stadijuma dekorativitates nodroSinasanai, ziedeéSanas ilgums garaks par
40 dienam;

- raza un razas kvalitate (w; 20%): relativi lielaks &terisko ellu saturs,
relativi lielaks fenolisko monoterpénu saturs (norada uz izteiksmigu
aromatu);
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- izturiba pret nelabvéligiem apstakliem (&; 35%): augsta ziemcietiba (0—
4% augu ir bojati vai aizgajusi boja), nav redzamu slimibas un/vai
fiziologisko bojajumu simptomu un kaiteklu radito bojajumu.

Raudenes klonu piemérotibu partikas vajadzibam vértéja péc 9
pazimém, tatad N = 9 x 2 pétfjuma periodi. Pazimes sadalitas 4 grupas, ickavas
sniegts pazimju grupas ieguldijums, %.

- morfologija (e 15%): bliva zaro$anas intensitate (stumbru skaits lielaks
par 100 stumbriem no auga), lapojuma blivums, izteikti zal$ lapojums;

- fenologiskas pazimes (t; 10%): agra pavasara ataugsana;

- raza un razas kvalitate («;40%): zala masa (vairak par 500 g no auga),
relativi lielaks askorbinskabes saturs;

- izturiba pret nelabvéligiem apstakliem (&w;35%): augsta ziemcietiba (0—
4% augu ir bojati vai aizgdjusi boja), nav redzamu slimibas un/vai
fiziologisko bojajumu simptomu un kaiteklu radito bojajumu.

Lai kloniem nodro$inatu kompleksu novértéjumu, balstoties uz
svarigakajiem  morfologiskajiem, kimiskajiem, agronomiskajiem  un
ekonomiskajiem raditajiem, ka arT no vides risku pozicijam, no visam
deskriptora pazimém atlasija 21 pazimes grupu ar svarigakajam pazimém no
saimnieciska viedokla. Pazimes: stava augSanas forma (habituss), augsts augu
augstums, liela zaroSanas intensitate, neliels internodiju skaits, biezs lapojums,
gara ziedkopa, plata ziedkopa, liela ziedu bieziba, liels brahteju paru skaits,
gar§ zied€Sanas periods, agrs ziedeSanas sakums, v€ls zied€Sanas sakums,
salidzino$i augstaka dziedzermatinu parklajuma bieziba uz dazadam auga
dalam, liels zalas masas iznakums, liels gaissausas masas iznakums, augsta
ziemcietiba, slimibas simptomu, kait€klu radito bojajumu vai fiziologisko
bojajumu neesamiba, salidzinosi augstaks askorbinskabes saturs, salidzinosi
augstaks &terisko ellu saturs, salidzinosi augstaks karvakrola un/vai timola
saturs, salidzino$i augstaks fenolisko monoterpénu saturs.

Meteorologisko apstaklu raksturojums

Meteorologiskie dati apkopoti par visu p&tijuma periodu no 2011. decembra
l[idz 2020. novembrim. Gaisa temperatiras raksturo$anai lidz 2020. gada
aprilim izmantoja portativa USB registra MicroLite datus (novietots 0.7 m
augstuma no augsnes virskartas), savukart 2020. gada vegetacijas periodam
(aprilis—hovembris) izmantoja EL-USB-2-LCD+ logera (novietots 1 m
augstuma no augsnes virskartas) datus. Nokrisnu daudzuma, ka ari ilggadigo
noveérojumu datus (turpmak — norma) apkopoja no Latvijas Vides, geologijas
un meteorologijas centra informacijas sistémas.

Pirmais pétijjuma periods. 2012. gads bija viens no v@sakajiem 21.
gadsimta, ST gada aukstakais ménesis bija februaris, savukart novembris bija
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siltaks par normu, gads bija nokrisniem bagats. 2013. gads bija siltaks un
sausaks par normu. 2014. gada visi méneSi, iznemot juniju, bija siltaki par
normu. Jaatzime, ka janvaris sakas ar netipiski siltu laiku, bet ménesa otraja
dekade temperatiira lielakoties bija Iidz pat 10 °C zem normas, Zemgale
noveroja kailsalu. Marts bija netipiski silts, 4.7 °C virs normas, savukart junijs
— par 0.9 °C aukstaks par normu. Nokrisnu daudzums 2014. gada pielidzinams
107% no normas. 2015. gada pirmie tiis ménesi bija siltaki par normu, savukart
maijs un jiinijs bija raksturigi ar vid&jo gaisa temperatliru zemaku par normu.
Julijs iesakas ar karstumu virs +30 °C, bet ménesa 2. un 3. dekades bija vésakas
par normu. Augusta un septembrT bija noverots karstuma vilnis, bet oktobris
bija 1.3 °C vésaks par normu. Nokrisnu zina 2015. gads pielidzinams 92% no
normas.

Otrais pétijjuma periods. 2016. gads bija siltaks par normu (iznemot
janvari). Nokrisnu summa 2016. gada bija raksturiga ka augstaka par normu, ar
nokris$niem visbagatakie ménesi bija augusts un julijs, savukart vissausakais —
aprilis. 2017. gada vid&ja gaisa temperatira bija par 0.5 °C virs normas, bet
vairaki meéneSi bija v€saki par ilggadigajiem novérojumiem. Gada pirmie
tris meénesi bija siltaki par normu, savukart periods no aprila Iidz jalijam —
vesaks par normu. Nokris$nu zina pirmais pusgads bija sausaks par normu, bet
otrais pusgads bija mitraks par normu. Oktobris kluva par 6. mitrako oktobri
kops 1924. gada. 2018. gads kluva par 3. siltako novérojumu vésturé. Jelgava
tika fiksets tropisko nakSu (ar minimalo gaisa temperatiru augstaku par +20
°C) skaita rekords. 2018. gads Latvija bija sausakais gads kop$ 1924. gada,
kopgjais gada nokrisnu daudzums raksturojams ka mazakais noverojumu
vesturé. 2019. gads vidgjas gaisa temperatiitas zina bija vissiltakais kops 1924.
gada, bet gadam bija raksturigi ari minimalas gaisa temperatiiras rekordi — 6.

Tre$ais pétijuma periods — 2020. gads — vidgjas gaisa temperatiras zina
kluva par siltako gadu kops 1924. gada. 2019./2020. gada ziema un 2020. gada
rudens bija vissiltakie novérojumu vesturé. Pavasara sakums bija siltaks par
normu, bet aprili un maija kopuma tikai viena dekade bija siltaka par normu —
aprila sakums. No vasaras méneSiem siltakais bija junijs. Nokrisnu daudzums
2020. gada bija par 7% mazaks neka norma. Jelgava 2020. gada ziema ir bijusi
pirma ziema vismaz p&dgjos 60 gados bez sniega segas. Visi vasaras un rudens
meénesi bija sausaki par normu.

Apkopojot datus par meterologiskajiem apstakliem visa p&tjjumu perioda,
jasecina, ka otrais pétijuma periods (2016.—2019.) raksturojams ka karsts un
sauss, kas var&ja negativi ietekm&t raudenes augSanas un attistibas raditajus.
Zinatniskaja literatira par turku oregano O. onites L. minéts, ka gaisa
temperatiira vegetacijas perioda no +20 lidz +30 °C pozitivi ietekmé
produktivitati. PEc polu zinatnieku datiem, mitruma daudzums ap 600 mm (lidz
300 mm ar nokriSniem, ap 300 mm ar papildus laistiSanu) optimali ietekmé
O.vulgare produktivitati. Salidzinot ar Siem datiam, promocijas darba
apkopotie meteorologiskie dati liecina, ka visa pétjjuma laika katru gadu
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vegetacijas perioda laikapstakli nebija optimali vai nu parak zemo temperatiiru
del (pieméram, visos pétijuma gados vid€ja gaisa temperatiira vasaras perioda
bijusi zemaka par +19 °C), vai nu nokrisnu nepietickamibas del (2013., 2015.,
2018. un 2019. gados nokrisnu daudzums vasaras perioda bijis mazaks par 200
mm).

Lai objektivak izvertetu laikapstaklu ietekmi uz zied€Sanas sakuma un
pilnziedesanas iestasanos, kloniem aprékindja aug8anas gradu dienas (Growing
degree days, GDD), tas rékindja p&c formulas, turpmak summgjot attiecigajam
periodam:

[T max + T min)

Gﬂﬂzzf—l"bms, 4)

kur:

T max — vidgja dienas maksimala temperatiira;
T min — vidgja dienas minimala temperatiira;
T base — bazes temperatira (+5 °C).

GDD raditaju rékinaja katram gadam, no vegetacijas atsakSanas lidz
zied€8anas sakumam, ka ari lidz pilnzied&Sanas fazei, atkariba no gada, t.i.:

- no aprila otras dekades (2018. gads);

- no aprila tresas dekades (2012., 2014., 2019. gadi);

- no maija pirmas dekades (2013., 2016. gadi);

- no maija otras dekades (2017. gads);

- no maija pedgjas dekades (2015. gads).

Datu matematiska apstrade

Petijuma iegitie dati statistiski apstradati, izmantojot Microsoft Office Excel
datorprogrammu. Starpibas starp variantiem noteica ar dispersijas analizi pie
butiskuma Iimena 0=0.05.

Sakaribu cieSumu aprékinaja péc Pirsona (Pearson) korelacijas analizes
metodes (ordinala skala veiktajiem mérijumiem) vai Spirmena (Spearman)
korelacijas analizes metodes (neparametrisku vai kvalitativu pazimju
salidzinasanai), izmantojot SPSS 17.0.

Lai sagrupétu klonus p&c konkr&tajam pazime&m, veica klasteru analizi.
Balstoties uz ieprieks izstradatas korelacijas analizes rezultatiem un sagrupg&jot
klonus p&c pazimju kompleksiem ar vismaz vidgji ciesSo korelaciju starp STm
pazimém, veica klasteru analizi, izmantojot SPSS 17.0. Izveidotas klasteru
dendrogrammas lauj spriest, vai klonu sadalfjums grupas péc konkréta pazimju
kompleksa saistits ar geografisko izcelsanos (klonu ievaksanas vietu).
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Deskriptora metodikas precizé$ana

Raudenes deskriptora metodikas precizéSanu veica atbilstosi klonu
aprakstiSanas gaita konstat€tajam informacijas iztrikumam pazimju verté€Sana
vai citam neprecizitatém, ka ar1 balstoties pec citos deskriptoros ietvertas
noderigas informacijas, kas biitu ieklaujama arT raudenes deskriptora.

REZULTATI
Morfologiskie raditaji

Augu un stumbru raksturojums. Pirmaja un otraja pétijuma periodos
stavs habituss bija raksturigs astonpadsmit kloniem: Nr. 2, 6, 13, 15, 16, 19, 21,
22, 24, 29, 30, 31, 33, 34, 36, 37, 40 un 41. Izplesta augSanas forma bija
raksturiga kloniem Nr. 4, 17 un 35, kas var bt ka nozimigs faktors auga izvélei
no dekorativa viedokla. Pargjie divdesmit trTs kloni bija ar pusstavu habitusu.

Divu pétijuma periodu laika, 2., 3. un 4. audzgSanas gados, augiem uzradot
maksimalo augstumu, septinpadsmit klonus Nr. 2, 9, 12, 13, 14, 17, 18, 19, 23,
24,29, 38, 39, 40, 41, 43 un 45 raksturoja ka augstus augus (augstums liclaks
par 50 cm). Vidgjais raditajs pa p&tijjuma periodiem bija: pirmaja — 66.5 cm,
otraja — 64.8 cm. Otraja petijumu perioda augiem noveroja vidgji par 1.7 cm
zemaku augstumu neka otraja petfjuma perioda, kas var biit izskaidrojams ar to,
ka 2016.-2019. gados bija karstaki un sausaki laikapstakli, salidzinot ar 2012.—
2015. gadu periodu. Pieradijas gan klona, gan audzesanas gada bitiska ietekme
uz augu augstumu (p<0.05). Visos pétljuma gados minimalo augstumu
saglabaja klons Nr. 11, kas var biit rekomendg&jams audzgsanai ka miniatiiraugs.

P&c vidgja stumbru skaita no auga, kloni Nr. 3, 17 un 19 izcelas ar stabili
lielu stumbru skaitu — vairak par 200 gab. no auga. Vidgjais raditajs pa pétijuma
periodiem bija: pirmaja — 123, bet otraja — 107 stumbri. Ar §im raditajam bija
raksturigs tas, ka otraja pétijjumu perioda augiem novéroja mazaku stumbru
skaitu neka pirmaja pétjjuma perioda. Abos pétijuma periodos blivs zarojums
(vairak neka 100 stumbri no viena auga) otraja, tresaja un ceturtaja audzesanas
gados bija raksturigs divdesmit kloniem. Pieradijas gan klona, gan audzesanas
gada butiska ietekme uz zaro$anas intensitati (p<0.05).

Stumbra apmatojumu ar vienkarSajiem matiniem abos pétijjuma periodos
pec vizualajam atSkirtbam visiem kloniem novertgja ka blivi parklatu. Tomer,
mikroskopésanas rezultata 2020. gada secindja, ka vidgji blivi apmatoti stumbri
raksturigi kloniem Nr. 2, 9, 13, 23, 24, 25, 27, 28 un 43, savukart pargjiem
kloniem raksturigs blivs parklajums. Stumbru krasu vértéja peéc RHS krasu
skalas, augiem izskira divas zalas krasas grupas — zalo un dzelteni-zalo, kopa
kloniem konstat&ja 10 dazadus stumbru krasas kodus.
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Abos pétijjuma periodos neliels internodiju skaits (mazaks par 5
intenodijiem no augsnes limena lidz pirmajam ziedojoSajam dzinumam) bija
raksturigs tikai kloniem Nr. 6, 7, 12, 15 un 30.

Lapu raksturojums. P&c lapojuma blivuma visos p&tjjuma gados raudenes
kloniem nebija konstatéts rets lapojums. Blivs lapojums bija raksturigs kloniem
Nr. 2, 3,9, 14, 18, 19, 23, 24, 26, 27, 39, 40, 42, 43 un 45. Pargjiem kloniem
noveéroja vidgji blivu lapojumu. Turklat p&c kalt€Sanas visiem kloniem
konstat€ja lapu nenoturibu pie stumbriem. P&c lapas platnes krasas raudenes
kloniem iz8kira divas zalas krasas grupas, identiskas stumbra krasas grupam,
zalo un dzelteni-zalo, ka ar1 14 krasas kodus. Aprékinot attiecibu starp garumu
un platumu lapas platnei, novéroja, ka kloniem ar iegarenam lapam attieciba
bija 3:1 (32. klons), 5:1 (28. klons) un pat 12:1 (27. klons), pargjiem kloniem ar
citam lapas platnes formam attieciba bija 2:1. P&c lapu platnes formas, icapalu
formu konstatgja kloniem Nr. 22, 33 un 38, iegarenu jeb lancetisku — kloniem
Nr. 16, 20, 21, 26, 27, 28, 32, 39. Klonam Nr. 5 uz viena stumbra novéroja gan
ieapalas, gan olveidigas lapas platnes, tapéc apgalvojums, ka raudeném
(atkariba no klona) raksturiga tikai viena konkréta lapas platnes forma bitu
subjektivs. Klonam Nr. 42 bija raksturiga sirdsveida lapas platnes forma, kas
nav mingta deskriptora metodika. Noveéroja, ka visbiezak sastopamas lapas
platnes formas bija olveidiga un rombveida, turklat starp kloniem $o abu formu
sastopamiba ir praktiski vienada attieciba. Uz lapas platnes dzislam vienkarSos
matinu konstatgja tikai kloniem Nr. 14 un 40, bet to parklajums bija rets.

Ziedkopu raksturojums. Raudenes kloniem izSkira Cetras ziedlapu krasu
grupas un 23 krasas kodus. Klonam Nr. 4 konstatja balto ziedlapu krasu (nav
min&ta RHS krasu skal@). Péc kauslapu krasas, kloniem iz8kira divas krasu
grupas un se$padsmit krasas kodus (deskriptors ietver tikai piecus).

Kloniem Nr. 20 un 32 konstatgja, ka kauslapam ir divas krasas. Visiem
kloniem novéroja, ka ziedlapas ir nedaudz garakas par kauslapam. Visi
apskatitie ziedkausi piedergja pie caurulveida tipa, bet ziedkausa forma visiem
kloniem defingta ka zobveida.

Aprakstot brahteju (pieziedlapu) formu, visiem kloniem konstatgja citu,
deskriptora nedefinéto — rombveida — formu. Visiem kloniem brahtejas bija
aptuveni divreiz garakas par ziedkausu. Japiebilst, ka visa pé&tjjuma perioda
brahteju skaits pa kloniem nemainijas, kas norada uz pazimes iedzimsto$o
vertibu. Liels brahteju paru skaits (vismaz 5 pari), bija raksturigs vienpadsmit
kloniem:

- 2pari: Nr. 1, 10, 14, 43;

- 3pari:Nr.2,3,7,9,11, 17, 19, 24, 25, 27, 28, 29, 33, 38, 40;

- 4pari: Nr. 4, 6,12, 13, 15, 18, 21, 22, 26, 32, 35, 36, 42, 45;

- 5pari: Nr. 5, 20, 23, 31, 37, 39, 44;

- 6 pari: Nr. 30, 34, 41,

- 7 pari: Nr. 16.

Pastav viedoklis, ka, jo lielaks ir brahteju paru skaits, jo ilgaks var bt
ziedeSanas periods, bet pétijuma laika S$is apgalvojums neapstiprinajas.
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Minimalo brahteju garumu (3 mm) konstat€ja kloniem Nr. 5, 9, 12, 45, bet
maksimalo (5 mm) — kloniem Nr. 17, 23, 37. Par€jiem kloniem brateju garums
bija robezas no 3.5 I1dz 4 mm. VienkarSie matini bija izteikti visiem kloniem uz
brahteju argjas un iek$gjas virsmas, bet parklajums bija rets.

Komercstadijumos, izvert&jot klonu produktivitati, japievers uzmaniba auga
produktivas dalas — ziedkopas garuma un platuma — parametriem. Jo garaka un
plataka ir ziedkopa, jo produktivaks ir konkrets raudenes klons. Noverots, ka
pirmaja pétijuma perioda augi veidoja garakas un platakas ziedkopas neka
otraja pétljuma perioda (lidziga tendence novérojama arl augu augstumam).
Starp visiem kloniem vidgjie raditaji garumam un platumam 1. p&tjjuma
perioda bija 19.73 cm un 11.92 cm, attiecigi 2. pétijuma perioda — 16.90 cm un
10.41 cm. Par iemeslu atSkirlbam var minét meteorologiskos apstaklus, jo
2016.-2019. gadi bija raksturigi karstaki un sausaki laikapstakli, neka 2012.—
2015. gados. Datu statistiska analize pieradija gan klona, gan audzéSanas gada
butisku ietekmi uz klonu ziedkopu garumu (p<0.05), bet uz platumu ta nebija
bitiska (p>0.05).

Lielaka dala kolekcijas klonu raksturojas ar blivu un vidgji blivu ziedu
blivumu. Tikai astoniem kloniem ziedu blivums bija rets (Nr. 6, 15, 16, 18, 20
un 22) un loti rets (Nr. 36, 37), tapec Sie kloni nav rekomendgjami audzesanai
komercialas razas ieguvei.

Piecpadsmit raudenes kloniem zied&$anas periods bija vairak neka 40 dienu
ilgs. Tiem pasiem kloniem ar ziedé$anas periodu ilgaku par 40 dienam novéroja
agru (Nr. 32), vidgji velu (Nr. 6, 10, 11, 13, 14, 18, 29, 30 un 31) un velu (Nr.
1,2, 19, 42, 44) ziedesanu.

Lai dzilak izprastu meteorologisko apstaklu ietekmi uz ziedé$anas sakumu
un pilnzied&sanu, izrékinaja augsanas gradu dienu summas (GDD). Secinaja, ka
pa gadiem rezultati zied€Sanas sakumam at$kiras. Ja zied€Sanas sakumu
novéroja junija 2. dekades beigas — 3. dekadé, GDD varigja no 121.8 (2017.
gads) lidz 332.9 (2019. gads). ZiedéSanas sakumam julija 1. dekadé GDD
variacija bija no 133.2 (2012. gads) lidz 133.5 (2015. gads), savukart jiilija 2.
dekade — no 200.7 (2015. gads) Iidz 405.6 (2019. gads). AugSanas gradu dienu
summas ietekme uz pilnzied€sanu pa gadiem ari atskiras: ja pilnziedeSanu
noveroja jilija 1. dekade, GDD varigja no 201.0 (2014. gads) lidz 402.1 (2013.
gads), 2. dekadé — no 216.9 (2015. gads) Iidz 280.5 (2012. gads), 3. dekade —
no 2942 (2017. gads) lidz 532.5 (2019. gads), savukart 2019. gada
pilnziedésana bija noveérota arT 4. augusta (542.45 GDD). Var secinat, ka klonu
sadaltfjums pe&c uzkrato GDD summas ir nevienmérigs, ko var izskaidrot ar
kompleksu meteorologisko apstaklu (gaisa temperatiira un mitrums) ietekmi uz
vegetacijas atjaunoSanu, klonu pavasara ataugSanu un fenologisko fazu
iestaSanos. Minimalais GDD raditajs ziedéSanas sakuma bija 121.8 (2017.
gads), bet pilnziedeSana — attiecigi 201.0 (2014. gads). Maksimalais GDD
raditajs ziedeSanas sakuma bija 405.6 (2012. gads), bet pilnzied€Sanas faze
542.45 (2019. gads).
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Petjjuma laika secindja, ka raudenes kloniem objektivi dziedzermatinu
izpetes rezultati iesp&jami tikai pielietojot mikroskop&Sanu. Tas rezultata
konstatgja, ka neskatoties uz Skietamu vizualu biezu apmatojumu kloniem,
dziedzermatinu (nevis vienkarSo matinu) sastopamiba uz dazadam augu dalam
raksturiga ka reta. Aprékinot vidéjo dziedzermatinu skaitu uz 1 mm?, rezultati
bija:

- 1.41 uz stumbra;

- 2.81 uz lapas platnes augsgjas virsmas;

- 2.31 uz lapas platnes apaksgjas virsmas;

- 3.65 uz ziedkausa argjas virsmas;

- 0.37 uz brahteju argjas virsmas;

- 0.75 uz brahteju ick$gjas virsmas.

Salidzinot paraugus secindja, ka vislielaka dziedzermatinu koncentracija
sastopama uz ziedkausa argjas virsmas. Starp kloniem netika konstatéta butiska
atskiriba péc dziedzermatinu skaita (p>0.05).

Seklu raksturojums. Raudenes kloniem 1000 séklu masa vari€ja no 0.05
lidz 0.3 g. Péc seklu krasas kloniem iz8kira divas krasu grupas, septinus krasu
nosaukumus un astonus krasas kodus. Literatira visbiezak min gaisi peleku vai
briinganu seklu krasu, kas kopuma atbilst arT Latvijas raditajiem.

Klonu vértejums

Latvijas kloniem vidgja zala masa abos pétjjuma periodos, g no auga,
viengadigajiem augiem bija 28.14 g, divgadigajiem —108.65 g, trisgadigajiem —
375.45 g, Cetrgadigajiem — 656.50 g.

Kumulativa (summara) zala masa raudenes kloniem (1. att.) otraja petjuma
perioda bijusi mazaka neka pirmaja petijuma perioda, pa kloniem atskiribas bija
no 0.46 lidz 7.05%, kas var but saistits ar karstakiem un sausakiem
laikapstakliem, ka arT iesp&jamu novecosanos, augus pavairojot tikai vegetativi.
Kloniem otraja pétijuma perioda novéroja arT zemaku augstumu. Ka
produktivakos var atzimét klonus Nr. 3 un 43, to kumulativa zala masa bija
augstaka par 1000 g no auga. Kloniem Nr. 2, 13, 18, 28, 29 un 31 ta bija virs
800 g un svarstijas no 835 lidz 997 g no auga. Visos audzés$anas gados abos
pétijuma periodos kloni Nr. 4, 11, 25 un 37 saglabaja minimalu zalo masu,
turklat klonam Nr. 4 visa pétijuma laika bija noverots viszemakais augstums, ka
ari visisakas ziedkopas. Visos pétijuma gados meteorologiskie apstakli nebija
optimali zalas masas veidoSanai. Pieradijas klona un audzeéSanas gada biitiska
ietekme uz kumulativu razu (p<0.05).

Péc Qaissausas masas ka produktivakos raudenes klonus var atzimét
divpadsmit klonu grupu ar vidgjo gaissauso masu no 101 lidz 150 g no auga
(2. tab.). Saja grupa ietilpst arT kloni Nr. 3 un 43 (vislielaka zala masa), ka ari
lielaka dala no klonu grupas ar zalo masu virs 800 g, iznemot Nr. 13 un 31.
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1" rexearch period 288 regearch period

1. att. Kumulativa zala masa raudenes kloniem atkariba no
pétijuma perioda, g no auga
1. pétijuma periods: 2012. —2015. gadi, 2. pétijuma periods: 2016. —2019. gadi
Fig. 1. Cumulative fresh biomass of oregano accessions depending on

research period, g per plant
1% research period: 2012-2015 yy., 2" research period: 2016-2019 yy.

Otraja pétfjuma perioda arT gaissausa masa bijusi mazaka par 2 — 29.52%
neka pirmaja pétijuma perioda.

2. tabula / Table 2
Raudenes klonu atSkiribas péc vidéjas gaissausas masas, g no auga
(videji 2012. —2020. gados)
Differences in average air-dry biomass of oregano accessions,
g per plant (in averages 2012-2020 yy.)

Masa, g / mass, g Klonu Nr. / No. of accessions
25-40 6, 11, 25, 27, 37
41-50 1,4,7,45
51-100 5,9, 10, 13, 15, 16, 19, 20-22, 26, 30-36, 38-42
101-150 2,3,12,14, 17,18, 23, 24, 28, 29, 43, 44
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Sénu ierosinato slimibu, fiziologisko bojajumu un kaitéklu attistibas
izvértéjums kloniem. P&tfjuma laika tikai pirmaja audzgSanas gada (2012. un
2016. gados) augiem visa vegetacijas perioda nebija novéroti sénu ierosinato
slimibu un/vai fiziologisko bojajumu simptomi. Pirmaja un otraja pétijjuma
periodos otraja (2013. un 2017. gadi), treSaja (2014. un 2018. gadi) un ceturtaja
(2015. un 2019.) audzé$anas gados novéroja, ka lidz pumpuroSanas fazei
slimibu un/vai fiziologisko bojajumu simptomi nebija novéroti (0 balles),
ziedeSanas sakuma un pilnziedeSanas faze attistibas pakape sasniedza 1 balli
(lidz 25% auga virsmas ir ar vizudli redzamiem simptomiem), bet no
zied@Sanas beigam lidz seklu gatavoSanas fazei attistibas pakape pieauga no 2
lidz 3 ballem (attiecigi (26-50% un 51-95% auga virsmas ir ar vizuali
redzamiem simptomiem).

Veicot papildu izp&ti 2020. gada, augiem turpinot vegetaciju 5. audzesanas
gada, zied8anas sakuma slimibu un/vai fiziologisko bojajumu attistibas pakapi
novertéja ar divam balléem (26-50% auga virsmas ir ar vizuali redzamiem
simptomiem), bet séklu gatavoSanas fazé — ar 4 ballem (96-100% augu ir ar
vizuali redzamiem simptomiem). Japiebilst, ka iepriek$€jos petijuma periodos
4 balles konstatgja tikai 2014. un 2019. gados (attiecigi 3. un 4. audzeSanas
gados), turklat tikai stumbru atmirSanas laika.

Padzilinatais p&tijums par sastopamo sénu identificésanu veikts 2020. gada.
ITS sekvencu analize uzradija lidzibu no 92 lidz 99% ar NCBI (National
Center for Biotechnology Information) GenBank datu bazé aprakstitajiem
paraugiem. Sastopamas gintis bija Alternaria, Epicoccum un Phoma (attiecigi
36%, 25% un 11% no visam izolétajam séném). Konstatéja ari Mucor, Botrytis,
Stemphylium Chaetosphaeronema  gintis un neidentificétas sénes no
Ascomycota nodalijuma. Pirmo reizi Latvija konstatéja Truncatella angustata
uz Origanum vulgare L., pétijuma iegitas sekvences registréja NCBI datubaze
ar numuriem: OK482717 (ITS), OK482718 (LSU), OK482721 (tefl-a),
OK482720 (f-tub) and OK482719 (rpb2).

Visa pétijuma perioda (no 2012. Iidz 2020. gadam) no pavasara ataugsanas
lidz stumbru atmirSanai visiem kloniem bija satopami cikadiSu dzimtas
(Cicadellidae) sugu raditi lapu bojajumi, bet pa gadiem bojajumu pakape
neparsniedza 2 balles (26-50% auga virsmas ir ar vizuali redzamiem kaiteklu
raditajiem bojajumiem). Retos gadijumos (2013. un 2016. gads), daziem
kloniem pumpuroSanas fazé noveroja kukainu (sugas neizdevas fikset) raditus
lapu bojajumus (grauzumi), bet bojajumu pakape nebija butiska — I1dz 1%.

Raudenes klonu ziemcietiba. Neraugoties uz dazadiem
meteorologiskajiem apstakliem, ka arf uz noveérotajiem sénu ierosinato slimibu
un/vai fiziologisko bojdjumu simptomiem, ka ari kaitéklu bojajumiem, visa
noverojumu perioda, visos gados raudenes klonu ziemcietiba bija loti augsta
(bojati 0-1% augu vai to dalu). Promocijas darba izstrades laika veiktie
novérojumi apliecina, ka sausa pavasara gadijuma bija nepiecieSams nodrosinat
klonu papildus laistiSanu augSanas atsaksanai.
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Raudenes klonu Kkimisko raditaju izpete. Promocijas darba ietvaros
klonus sagrup&ja péc ziedu (ziedlapu un brahteju) krasas (vizuali), lielakoties
vadoties péc brahteju krasas. Ta ka pirmaja pétjjuma perioda, vel nebija
piecejama krasu skala, paraugus grup€ja vizuali. Japiebilst, ka deskriptors
neparedz€ja dziedzermatinu izpéti uz ziedlapam. Paraugu grup&jums bija:
- ar tumsu ziedu krasu (bordo krasa, tumsi violeta; kloni Nr. 3, 5, 9, 10,
11, 14, 15, 16, 19, 20, 21, 22, 23, 24, 25, 26, 27, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 42);

- ar vidgji tumsu ziedu krasu (roza, gaisi violeta; kloni Nr. 2, 12, 17, 18);

- ar gaiSu ziedu krasu (balta, gaisi roza; kloni Nr. 1, 4, 6, 7, 13, 28, 41, 43,
44, 45),

Rezultati paradija, ka raudenes kloni nav bagati ar &teriskajam ellam —
vidgjais saturs gaissausajai raudenei tris izméginajuma gados bija 0.13 mL kg
gaissausas masas (2. att.).

Jo—

S 2 S———_—_

2013

&

0 0.1 0.2 0.3 0.4
Eterisko ellu saturs, mL / Content of essential oils

Gaisa ® Vidén tumsa ® Tumsa
Light Semi-dark Dark

2. att. Ziedu krasas un audzésanas gada ietekme uz eterisko ellu saturu
raudenes kloniem, mL kg gaissausas masas
Fig. 2. The influence of flowers colour and year on the average content of
essential oils for oregano accessions, mL kg* air-dry biomass

Vidgji augstako &terisko ellu daudzumu noveroja kloniem ar tumsas krasas
ziedlapam, kaut gan So raditaju biitiski ietekm&jusi tiesi 2014. gada laikapstakli.
Gan ziedu krasai, gan audzeSanas gadam konstatéja butisku ietekmi uz &terisko
ellu saturu (p<0.05). Zems G&terisko ellu saturs raudenes paraugiem
izskaidrojams ar minimalu dazadu auga dalu parklajumu ar dziedzermatiniem.

P&c komponentu satura ar lielaku procentualo 1patsvaru &teriskajas ellas,
Latvijas raudenes kloniem izSkira 16 Kimiskos savienojumus (3. tab.).
Kariofiléna oksids, PB-kariofiléns, spatuneols, germakréns D un linalools
defingjami ka nozimigakie, tie norada uz raudenes nomierino$o ietekmi uz
cilvéka organismu. Latvijas raudene nav bagata ar karvakrolu un/vai timolu, ta
ir pieskaitama seskviterpénu tipam.
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3. tabula / Table 3
Raudenes klonu ziedu krasas un audzésanas gada ietekme uz éterisko ellu
komponentu saturu, %
The influence of flowers™ colour and year on compounds of oregano essential

oils, %
Tum§as krasas ziedi, Vidgji tumsas krasas Gaisas krasas ziedi,
Komponents / n=30/ ziedi, n=4/ n=10/
P Dark flowers™ colour, Semi-dark flowers® Light flowers™ colour,
Compound _ _ _
n=30 colour, n=4 n=10
2012 | 2013 | 2014 | 2012 2013 2014 2012 2013 | 2014
limongns / 037 | 044 | 049 | 024 ; ; 110 | 120 | 1.22
limonene
frfelandrens /| ) o0 | a5y | 533 | 213 - 118 | s78 | 712 | 611
B-phellandrene
1,8-cineols / . ; . 0.61 ; ; 335 | 198 | 361
1,8-cineole
y-terpinéns / 0.29 - - 032 - - 266 | 223 | 085
y-terpinene
p-ciméns | 352 | 308 | 396 | 233 - 141 | 539 | 870 | 493
p-cymene
linalools / 447 | 328 | 326 | 647 | 093 | 116 | 887 | 538 | 565
linalool
p-kariofilens /

B-caryophyllene 5.22 5.52 13.08 4.85 12.28 1.59 7.76 6.94 8.41

a-terpineols /
a-terpineol
borneols /
borneol
germakréns D /
germacrene D
y -kadinéns /
y-cadinene
kariofilena
oksids /
caryophyllene
oxide
spatuneols /
spathulenol
eugenols /
eugenol
timols /
thymol
karvakrols /
carvacrol

2.09 2.44 3.09 2.26 1.30 1.62 2.16 2.35 2.42

0.40 0.37 0.28 0.96 0.26 0.24 1.78 0.96 0.37

4.98 451 0.87 6.85 9.92 - 5.63 6.00 5.96

0.54 0.54 0.91 0.80 0.97 0.77 1.22 1.07 1.42

2358 | 25.69 | 1553 16.73 27.19 30.30 11.23 12.30 9.92

5.22 5.55 7.49 5.32 5.47 6.97 3.09 3.59 3.13

2.28 2.58 1.28 1.16 0.86 2.06 1.25 1.02 0.67

0.84 0.59 - 2.39 1.05 - 171 0.59 0.27

1.20 1.03 1.27 0.67 1.92 2.54 1.75 1.65 1.88

Péc 3. tabulas datiem var secinat, ka gaiSas krasas ziedos ir lielaks
limonéna, p-felandréna, 1,8-cineola, p-terpinéna, p-ciména, linaloola, f-
kariofiléna, o-terpineola, borneola saturs. Lielaks kariofiléna oksida un
spatuneola saturs bija novérojams tumsas krasas ziediem. Tas apstiprina
apalvojumu, ka raudeném ziedu krasa ietekmé &terisko ellu sastavu. Visiem
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paraugiem lielaks timola saturs bija raksturigs 2012. gada, savukart karvakrola
—2014. gada.

Cetros pétijuma gados vidgjais askorbinskabes saturs vegetacijas perioda
sakuma (aprili-maija) svaigas raudenes lapas bija 11.76 mg % (7.79 mg %
2012. gada, 12.66 mg % 2013. gada un 14.82 mg % 2014. gada un 14.79 mg %
2015. gada). Augstako raditaju noveroja 2013. gada 26. klonam (26.88 mg %),
bet viszemako — 2014. gada 27. klonam (1.62 mg %). Visa pétijuma perioda
(2012.-2015. gadi) visaugstakos raditajus (>15 mg %) novéroja kloniem Nr. 5,
10, 12, 26, 37, 38, 42 un 44, viszemakos (<7 mg %) — Nr. 13, 21, 27, 36, 41 un
43. Stabilakos rezultatus pa gadiem novéroja kloniem Nr. 1 (14.98-15.2 mg
%), Nr. 5 (15.48-15.81 mg %), Nr. 7 (11.21-11.35 mg %), Nr. 10 (15.05-
15.98 mg %), Nr. 25 (9.78-10.01 mg %), Nr. 32 (9.89-10.01 mg %) un Nr. 37
(15.11-15.78 mg %). Secindja, ka askorbinskabes saturs ir batiski atkarigs gan
no klona, gan no audzg€Sanas gada (p<0.05). Pétjjums pieradija, ka raudene var
bt pielietojama uztura ka askorbinskabes avots.

Korelacijas analize paradija, ka vid€ji cieSa korelacija (korelacijas
koeficients atrodas robezas no 0.4 1idz 0.7) pastav starp pazimém:

- auga augstums un zaro$anas intensitate (r=0.524);

- auga augstums un lapojuma bieziba (r=0.465);

- auga augstums un ziedu blivums (r=0.401);

- auga augstums un zala masa (r=0.499);

- auga augstums un gaissausa masa (r=0.420);

- zaro$anas intensitate un lapojuma bieziba (r=0.419);

- zaro$anas intensitate un zala masa (r=0.480);

- zaro$anas intensitate Un gaissausa masa (r=0.503);

- ziedu blivums un lapojuma bieziba (r=0.439).

Korelacijas koeficienti liecina, ka, jo augstaki augi, jo lielaka zaro$anas
intensitate, lapojuma bieziba, ziedu blivums, ka arT augstaka zala masa bils
raudenes kloniem. Jo lielaka ir augu zaro$anas intensitate, jo lielaka bus
lapojuma bieziba, lidz ar to arT lielaka zala masa. Turklat, zaroSanas intensitates
ietekme uz gaissauso masu ir nedaudz lielaka par ietekmi uz zalo masu.
Savstarpgja sakariba starp ziedu blivumu un lapojuma biezibu nozimé, ka,
viena raditaja palielinasana pozitivi ietekmé otras pazimes raditaju.

Klasteru analize. Sagrupgjot klonus p&c pazimém, starp kuram pastav
vidgji cieSa korelacija (bez gaissausas masas), ka arT veicot klasteru analizi
(4. att.), ieguva dendrogrammu. P&c tas secindja, ka paraugu grup&Sanu liela
meéra ietekm& klonu izcelSanas. Tas nozimé&, ka klona ievakSanas vietai ir
bitiska ietekme uz §Tm pazimeém.
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4. att. Raudenes klonu sadalijums klasteros péc pazimju kompleksa ar
vidgji cieSu korelaciju
Fig 4. Grouping of oregano accessions into clusters according to a
complex of traits with moderate correlation

Integrétais vertéjums. Klonus veértéja péc vélamajam pazimém atbilstosi
konkrétajam  audz€Sanas  mérkim, p&c  piem@rotibas  audz&Sanai
komercstadijumos, daildarzkopibas vajadzibam vai partikas vajadzibam.

Izveloties raudenes klonus audzésanai komercstadijumos pec 16 pazimju
kompleksa, ka piemérotakos var atzimét 11 klonus Nr. 2, 3, 12, 14, 17, 18, 24,
28, 29, 43, 44 (5. att.). Ka labako klonu var atzimet Nr. 29 (SD = 1.32), bet arT
kloniem Nr. 12, 17 un 24 SD nav lielaka par 2, attiecigi 1.58, 1.99 un 1.84.
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5. att. Raudenes klonu integrétais novértéjums
péc piemérotibas audzésanai komercstadijumos
IsDyis— 5=5.00
. 5. Evaluation of oregano accessions by suitability for commertial
cultivation

ISDiean — S = 5.00
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Izveloties raudenes klonus daildarzkepibas vajadzibam péc 13 pazimju
kompleksa ka piemérotakos var izskirt klonus Nr. 3, 9, 11, 14, 17, 23, 24, 26,
35, 42 (SD robezas no 3.00 lidz 4.00 (6. att), bet pargjiem kloniem
standartnovirze nebija lielaka par 5, iznemot klonus Nr. 1, 2, 16, 22 un 36, tiem
SD bija robezas no 5 lidz 6.

45
44
43
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41
40
30
38
37
36
35
34
33
32
31

30
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6. att. Raudenes klonu integrétais noveértéjums péc
piemérotibas daildarzkopibai
IsD.ii— s =4.00
Fig. 6. Evaluation of oregano accessions by suitability for ornamental
horticulture

ISDymean — S = 4.00

P&c raudenes piemérotibas partikas vajadzibam péc 9 pazimju kompleksa

(7. att.) ka piemerotakos var izskirt klonus Nr. 23, 29 un 41 (SD Iidz 0.6, turklat

klonam Nr. 23 SD = 0.5, bet kloniem Nr. 29 un 41 SD bija 0.6 (3.19. att.). Péc

raditajiem relativi tuvu ir kloni Nr. 2, 5, 12, 42 (SD attiecigi ir 0.7, 0.8, 0.8,
0.7).
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7. att. Raudenes klonu integrétais novértéjums péc piemérotibas partikas
vajadzibam
IsDuis—$=0.60
Fig. 7. Evaluation of oregano accessions by suitability for ornamental
horticulture

ISDyean — S = 4.00

Kompleksais novértejums veikts péc 21 nozimigakas pazimes (4. tab.).
Pazimes bija: 1) stava augSanas forma (habituss); 2) augsts augu augstums;
3) licla zaroSanas intensitate; 4) neliels internodiju skaits; 5) biezs lapojums;
6) gara ziedkopa; 7) plata ziedkopa; 8) liela ziedu bieziba; 9) liels brahteju paru
skaits; 10) gar§ zied€Sanas periods; 11) agrs ziedéSanas sakums; 12) véls
zied&Sanas sakums; 13) salidzinosi augstaka dziedzermatinu parklajuma bieziba
uz dazadam auga dalam; 14) liels zalas masas iznakums; 15) liels gaissausas
masas iznakums; 16) augsta ziemcietiba; 17) sénu ierosinato slimibas
simptomu, kaiteklu radito bojajumu vai fiziologisko bojajumu neesamiba;
18) salidzino8i augstaks askorbinskabes saturs; 19) salidzino$i augstaks
gterisko ellu saturs; 20) salidzinosi augstaks karvakrola un/vai timola saturs;
21) salidzinosi augstaks fenolisko monoterp&nu saturs.
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4. tabula / Table 4
Raudenes klonu novértejums péc 21 pazimes
Evaluation of oregano accessions by the complex of 21 traits

Elona Pazimes | Traiis
Mr.
Noogf [1|2)3|4(5|6]7)8|o|1w0|11]|12]13|14]1
ACEETTioN

16| 17 ) 18] 19| 20| 21

L

Wairdk nekE 10 pazimju komplekss | More than 10 traits

14 - - - - - - - -
19 - -1 -1- - - - - -
23 - - - - - - - - -
24 - - - - - - - - -
20 -l - - - - - - -
34 -l -1-1- - - - - - -
30 - - -1 - - - - - -
40 - - - - - - - - -
Mo 5 Iidz 10 pazimiju komplekess [ From 3 ol 10 traits
3 -1 -1-]-1-1-1- - - - - - -
& - - - - - - - - - - - - - - -
Q _ _ ] - _ - _ _ _ _ _
10 -1 - -l - -1 -1- - - - - - -
11 -t-l-1-1-f1-1-1-1- - - - - - -
12 - -1 -1- - - - - - - - - - -
13 o I N N - - - - - - - - - -
13 - -1 -1-1- - - - - - -
16 -l-1-]-f-1-1]- - - - - -
17 - - -] - - - - - - - - - - -
18 - -1 - -1 -1-1- - - - - - - -
a0 - - -1 -1-1- - - - - - - -

23 -1 -1-1-1-1- - - - - - - -
235 - -1 -1 -1 -1-1-1-1- - - - - - -
26 -1 - - -1 - -1 - - -1 - -
27 -1 -1 - | - - - - - _ _ -
30 |- -1 - -1 -1 -
31 -1 -1 - - -1 -1 -
32 -1 -1-1- - - -1 -1- -
33 -1 -1 -1 -
33 -1 -1 - - -1 - -
36 -1 -1 - -1 - -
37 -1 -1-1-1-1- - - - - - - -
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Apzrimejuomi [ Desigrations:

Elonzm ir &1 pazimes ! dccession has this frait

Kompleksa noveértéjuma rezultati paradija, ka tikai devini raudenes kloni
izcelas ar augstu vértgjumu péc vairak neka desmit pazimém: Nr. 2, 14, 19, 23,
24, 29, 34, 39 un 40. No produktivako klonu grupas tikai klonam Nr. 29
zied€Sanas sakums bija agraks par 15. juliju, paréjiem kloniem novéroja vélo
zied&Sanu. Par produktivakajiem var atzimét klonus Nr. 14 un 29 (piemit 11 no
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21 pazimes kompleksa). Klonam Nr. 14 ir raksturiga izplesta augSanas forma,
kas apliecina auga piemérotibu apstadijumiem. Lielaku grupu veidoja kloni ar
atbilstibu kompleksam no 6 11dz 10 pazimém. Secinaja, ka kloniem Nr. 1, 4 un
7 piemit mazak par piecam pazimém no aprakstita 21 pazimes kompleksa. Ta
ka klonam Nr. 11 raksturigs zems augstums, to var rekomendét audzeSanai
podos, konteineros, virtuves darzos.

Raudenes deskriptora metodikas precizéSana

Aprakstot raudenes klonus p&c deskriptora, vairakam dokumenta pozicijam
konstatgja nepilnibas, tapéc viens no promocijas darba uzdevumiem bija
precizet ta metodiku. Deskriptora kodus pec nepieciesamibas papildinaja ar
paskaidrojosajiem zim&umiem, Tsu metodikas aprakstu vai gradacijas
pamatojumu. Jauna dokumenta versija ir saglabajusi iepriek$€jo formatu, bet
attiecigas sadalas papildindja ar pazimém:

- auga raksturojums: ielika kodus: 7.1.1 — klonu dazadiba populacija jeb
populacijas homogenitate, 7.1.2 — auga vecums, 7.1.4 — auga diametrs;
ka ari 7.1.5 kodu par auga augstumu papildingja ar zZim&umu un
skaidrojumiem, ka arT gradaciju;

- stumbru raksturojumu papildindja ar precizétiem terminiem anglu
valoda, ievietoja gradaciju stumbru biezibai, ka arT ielika kodu 7.2.7. par
lielaka internodija garumu;

- lapu raksturojums: kodu 7.3.1 papildindja ar metodiskajiem
noradijumiem lapojuma biezibas noteikSanai, ielika kodu 7.3.4 par lapas
platnes platumu (papildinas 7.3.5 kodu par lapas platnes garuma un
platuma attiecibu), kodam 7.3.6 par lapas platnes formu pievienoja
sirdveida formu

- ziedkopu raksturojums: pie 7.4.1 un 7.4.2 kodiem pievienoja att€lu par
ziedkopas parametriem, ielika kodu 7.4.3 par attiecibu starp garumu un
platumu, pie 7.4.4 pielika metodiskos noradijumus ziedu blivuma
noteikSanai, kodu 7.4.22 papildingja ar rombveida brateju formu;

- s€klu raksturojums: ielika kodu 7.5.3 par seklu digtspeju, klat
pievienojot metodiskos noradijumus tas noteikSanai;

- klonu vertgjums: ielika kodus 8.3 un 8.4 par ziedkopas zalo un gaissauso
masu, preciz€ja metodiku slimibu un kaiteklu radito bojajumu
noteikSanai.

Dokumenta papildinaja ari izmantoto literatiras avotu sarakstu. P&c

attiecigajam korekcijam deskriptora kop€jais apjoms sastadija 8 lpp., 82
pazimes. Dokuments iesniegts izskatisanai ECPGR elektroniskaja sistéma.
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SECINAJUMI

. Raudenes kloni butiski atSkiras péc vairakiem morfologiskajiem un
morfometriskajiem raditajiem: augu augstuma, stumbru skaita, dazadu
auga dalu krasas, ziedkopu garuma u.c. Visos pétijuma gados kloniem
noverota augsta ziemcietiba, bet lielaka produktivitate (stumbru skaits no
auga, ziedkopu garums un platums, zala masa) noverota pirmaja petjjuma
perioda (2012.-2015. gadi). (1. un 2. tezes)

. Augu novecoSanas negativi ietekm& raudenes klonu razas kvalitati.
Pirmaja gada p&c stadiSanas sénu ierosinato slimibu un/vai fiziologisko
bojajumu simptomi uz raudenes lapam netiek noveroti, bet tie palielinas
stadijumam novecojot, tapéc raudenes audz€Sana viena vieta ilgak par
trim gadiem nav ieteicama. (2. téze)

. Raudenes kloniem ir zems vidgjais &terisko ellu saturs (0.13 mL kg?
gaissausas masas tris izméginajuma gados), ko var skaidrot ar minimalu
dziedzermatinu sastopamibu uz dazadam auga dalam (no 0.37 Iidz 3.65
gab. mm3). Latvijas klonos nozimigakie &terisko ellas komponenti ir
kariofiléna oksids, B-kariofiléns, spatuneols, germakréns D un linalools.
Dazadu krasu ziediem ir atskirigi &terisko ellu komponenti un to Tpatsvars.
(3. teze)

. Lielaks augu augstums un stumbru skaits, garakas un blivakas ziedkopas,
ilgstosa ziedESana, augsta ziemcietiba un produktivitate ir kloniem Nr. 2,
3, 12, 14, 17, 18, 24, 28, 29, 43, 44, tie ieteicami audzeé$anai
komercstadijumos. (4. téze)

. Daildarzkopibas vajadzibam ieteicami kloni Nr. 3, 9, 11, 14, 17, 23, 24,
26, 35, 42, kas izcelas ar augstu ziemcietibu, izplestu habitusu, blivu
lapojumu, unikalu ziedu krasu, ilgstoSu ziedé€Sanu un dekorativitati. (4.
teze)

. Kloni Nr. 23, 29 un 41 ieteicami audz€Sanai partikas vajadzibam, tie
izcelas ar agrinumu, blivu zaroSanas intensitati un lapojumu, izteikti zalu
lapu krasu, lielu zalas masas iznakumu, paaugstinatu askorbinskabes
saturu. (4. téze)

. P&c 21 pazimes kompleksa kloni Nr. 14 un 29 uzskatami par labakajiem
(piemit 13 pazimes). Klons Nr. 29 raksturojas ar stavu augSanas formu
(atvieglo razas novakSanu komercstadijumos), bet klonam Nr. 14 ta ir
raksturiga ka izplesta. No zemak produktivajiem var atzimet klonu Nr. 11
(miniatGraugs ar potencialu daildarzkopiba). (4. téze)

. Starptautiskais raudenes deskriptors ir precizéts un papildinats ar
metodikas aprakstiem, paskaidrojosajiem zim&jumiem, gradacijas grupam,
precizétajiem terminiem. Piedavats aprakstit klonus péc 82 pazimém.
(5. téze)
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INTRODUCTION

The conservation of biological diversity is worldwide important and is
regulated by many international and national regulatory acts. In accordance
with the Convention on Biological Diversity and The Second Global Plan of
Action for Plant Genetic Resources for Food and Agriculture of the Food and
Agriculture Organization of the United Nations, for Latvia it is obligated to
fulfill the rules in the context of conservation and use of genetic resources,
observing the common guidelines of the documents.

All over the world, wild populations of medicinal and aromatic plants can
be in danger because of agricultural intensification, environmental pollution,
climate change, construction in rural areas, destruction of natural habitats etc.
In addition, a wide spectrum of medicinal and aromatic plants™ usage affects the
uncontrolled collection of species from nature and the destruction of wild
habitats. Thus, the disappearance of genetic resources can be observed.
Cultivation can be considered as an important measure for the protection of
plant genetic resources. It allows the preserve reproducing plants, which can
continue to evolve and adapt to climate change in the conditions of agrocenosis,
as well as it promotes the commercialisation of genetic resources. There is a
lack of long-term fundamental research on the conservation and evaluation of
genetic resources of medicinal and aromatic plants in Latvia which could help
to allow a comprehensive assessment of the morphological, chemical and
genetic traits of accessions as well as to select the most valuable of them for
further cultivation. Results of this complex evaluation would serve the basis for
ensuring a high and qualitative harvest. Previous research in this direction has
been insufficient and is still considered a novel.

Oregano (Origanum vulgare L.) is characterised as a medicinal and
aromatic plant with a wide range of uses. In Europe it is included in the List of
priority species of aromatic and medicinal plants. Therefore, the study,
conservation and cultivation of oregano genetic resources are also relevant for
Latvia. Because of polymorphism, oregano has morphologically and
chemically different forms, linked to the location of their distribution. Oregano
plants, selected from nature and cultivated in agrocenosis, usually create larger
biomass, but retain some specific characteristics closely correlated with the
collection site. That is why evaluation of genetic resources and selection of the
most valuable accessions for specific cultivation’s needs are very important.

The aim of the Thesis: to evaluate the oregano accessions from an ex situ
collection of aromatic and medicinal plants™ genetic resources and to select the
most valuable of them.

Research tasks:

- to describe the oregano accessions from an ex situ collection of aromatic
and medicinal plants” genetic resources using International Draft
Descriptor List Origanum vulgare L.;

- to analyse the chemical composition of oregano accessions;
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- to select the most valuable accessions suitable for cultivation;
- to clarify the methodology of the International Draft Descriptor List
Origanum vulgare L.

The hypotheses of the research: oregano genetic resources are
characterised by variability of morphological and chemical traits.

The novelty of the research: for the first time in Latvia long-term research
on the evaluation of oregano genetic resources has been conducted, accessions
have been described wusing International Draft Descriptor  List
Origanum vulgare L., the most valuable accessions have been selected for
cultivation, the descriptor's methodology has been clarified.

Thesis to be defended:

1. oregano accessions differ in several morphological and morphometric
characteristics;

2. the productivity of oregano accessions depends on growing conditions
and the duration of plantation’s use;

3. low content of essential oils in oregano samples can be described with
minimal density of glandular trichomes on different plant’s parts;

4. unique plant’s traits affect the suitability for a particular use of oregano
accessions;

5. methodology’s clarification of the Descriptor list Origanum vulgare L.
allows for a more precise characterisation of oregano genetic resources.

Co-financing of the development of the promotion work has been

received within the framework of three projects:

1. Annual project of the Ministry of Agriculture of the Republic of Latvia
“The use of state subsidies for the conservation of the collection of
genetic resources of aromatic and medicinal plants”;

2. ESF project “Transition of LLU to the new doctoral funding model”,
No. 8.2.2.0/20/1/001. Agreement No. 1649, 17.05.2021-16.05.2022;

3. ERAF project “Capacity Strengthening of Latvian Academy of Sciences
and Latvian Academy of Agricultural and Forestry Sciences in
Development of Applications for International Projects” (co-financed
participation in the conference “Modern Phytomorphology 2013 and
article’s publication in the conference proceedings).

Approbation of Thesis results

Six publications indexed to Scopus and/or Web of Science databases have
been prepared based on the research results; fourteen publications in other
collections of seminar and conference abstracts or articles had been prepared.
Sixteen oral and poster presentations on research results had been made,
thirteen of them — at International conferences and scientific seminars.
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Publications indexed in Scopus and/or Web of Science databases

. Sivicka I., Adamoviés A. (2024). Evaluation of oregano (Origanum vulgare
L.) accessions by complex of functional traits. In: Environment.
Technology. Resources: Proceedings of the 15th International Scientific
and Practical Conference on June 27-28, 2024. Volume I: Rezekne
Academy of Technologies, Rezekne, Latvia, 2024, pp. 330-333.

. Sivicka 1., Adamovi¢s A., Sokolova O., Lacis G., Krivmane B. (2022).
Integrated assessment of oregano (Origanum vulgare L.) accessions from
the exsitu collection of genetic resources. Proceedings of the Latvian
Academy of Sciences. Section B Natural Exact and Applied Sciences, Vol.
76, No. 4(739), pp. 455-463. Q4

. Sokolova O., Sivicka I., Krivmane B., Karklina K. (2021). First report of
Truncatella angustata causing leaf spot on oregano (Origanum vulgare) in
Latvia. Journal of Phytopathology, Volume 170, Issue 3, pp. 1-9.
https://doi.org/10.1111/jph.13064 Q2

. Sivicka ., Adamovics A., lIvanovs S., Osinska E. (2019). Some
morphological and chemical characteristics of oregano (Origanum vulgare
L.) in Latvia. Agronomy Research, Vol. 17, pp. 2064-2070. Q3

. Sivicka 1., Zukauska 1., Balode A., Adamovi¢s A. (2015). Fresh and air-dry
biomass of oregano (Origanum vulgare L.) accessions. In: Nordic View to
Sustainable Rural Development: Proceedings of the 25th NJF Congress,
held in Riga, Latvia, June 16-18, 2015, pp. 46-51.

. Sivicka 1., Adamoviés A., Zukauska I. (2012). Research of oregano
(Origanum vulgare L.) inflorescence's parameters. In: Research for Rural
Development 2012: annual 18th international scientific conference
proceedings, Jelgava, May 16-18, 2012, Vol. 1, pp. 56-60.

Other publications
. Sivicka 1., Adamovi¢s A. (2024). Draft Descriptor List Origanum

vulgare L. Rome: ECPGR. 8 p. The document has been submitted to
ECPGR electronic system for review, approval and publication.

MATERIALS AND METHODS

Description of the study area and dates, research periods

During long-term investigations, plant material of oregano accessions from

the ex situ collection of aromatic and medicinal plants (N 56°39°45.3";
E 23°45715.2""), located at the Laboratory of Horticulture and Beekeeping
(Jelgava, Strazdu iela 1), Institute of Soil and Plant Sciences, Faculty of
Agriculture and food technology, Latvia University of Life Sciences and
Technologies, was used.

34



Initially, 44 oregano accessions were collected from local natural habitats in
different places of Latvia — around Aizkraukle, Cégsis, Jelgava, Madona,
Plavinas, Talsi, Tukums, Valmiera and Riga. During the investigations in ex
situ collection, the accessions were evaluated, using Draft Descriptor List
Origanum vulgare L., prepared by the European Cooperative Programme for
Plant Genetic Resources.

The research was conducted from 2012 to 2020, in 3 periods:

during the first period (2012-2015), morphological as well as
productivity parameters of accessions were analyzed using a Descriptor
List;

during the second period (2016-2019), the evaluation of morphological
and productivity parameters of accessions continued, describing plants
by Descriptor List as well as using colour chart;

during the third period (2020), an in-depth research of glandular
trichomes on different plant’s parts of accessions was conducted as well
as fungi isolated from oregano leaves were identified.

Observations and analyses performed

With a help of Draft Descriptor List Origanum vulgare L., such
morphological indices were described:

plant and stem characterisation: plant growth habit, plant height,
number of stems per plant, branching density, stem pubescence, colour
of stems, number of internodes;

leaf characterisation: density of foliage, colour of the upper surface,
length of petiole, ratio length/width of leaf, shape of leaf blade, shape of
leaf base, leaf margin, density and pubescence (glandular trichomes) of
upper surface and lower surface, density and pubescence (hon-glandular
trichomes) on leaf veins, shape of apex;

inflorescence characterisation: length and width of inflorescence,
density of flowers, colour of petals, ratio length and width of petals and
calyx tube, length of calyx tube, shape and type of calyx tube, colour of
calyx, density and pubescence (glandular trichomes) of outer side of
calyx, number of bracts pairs per spike, length of bracts, ratio length of
bracts / length of calyx, shape of bracts, texture of bracts, colour of
bracts, density and pubescence (glandular trichomes) of outer and inner
side of bracts, density and pubescence (non-glandular trichomes) of
outer and inner side of bracts;

seed characterisation: colour of seeds, 1000-seed weight, seed
productivity, g per plant.

Measurements were made in 10 replications during the first period and in
three replications during the second period. The colour of various plant parts
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and seeds were assessed by using of a colour chart of the Royal Horticultural
Society (RHS, contains 920 colour codes).

In the research, the following morphological indices for determining of
accessions” productivity were considered to be: plant height, number of stems
per plant, number of internodes, density of foliage, length and width of
inflorescence, density of flowers, density and pubescence of non-glandular
trichomes on different parts of the plant, density and pubescence of glandular
trichomes on different parts of the plant, date of beginning and full flowering,
1000-seed weight, seed productivity, g per plant.

Evaluation of accessions was made by indices: fresh biomass per plant, air-
dry biomass per plant, winter hardiness, severity of fungi or insects, biotic
stress susceptibility, chemical parameters: content and composition of essential
oils, content of ascorbic acids in oregano leaves. For accessions, the
measurements (except chemical parameters) were performed each year.

Fresh and air-dry biomass. In both research periods, fresh biomass (plant
weight for freshly harvested crop), g per plant and air-dry biomass, g per plant
were evaluated. To determine theair-dry biomass, plants were dried after
harvesting in a special room with the temperature +26 °C, in the dark, ensuring
continuous ventilation, for approximately 3 weeks. The readiness was
determined by touch - plants break, but retain the colour characteristic of dried
oregano.

Both fresh and air-dry biomass were determined annually in both research
periods. In order to objectively compare yield data, the cumulative or summar
fresh biomass during 184" growing years in a specific research period was
also calculated for each accession.

Winter hardiness was evaluated every year in the spring regrowth phase,
according to the scale:

- very low (95% of plants are damaged);
low (75-94% of plants are damaged);

- intermediate (50-74% of plants are damaged);

- high (5-49% of plants are damaged);

- very high (0-4% of plants are damaged).

Severity of fungal diseases and insects was evaluated by adaptive 5-point
scale:

0 — no symptoms;

1 —till 25% of foliage are with symptoms;

2 — 26-50% of foliage are with symptoms;

3 —51-95% of foliage are with symptoms;

4 —96-100% of foliage are with symptoms.

During research, it was observed that the symptoms of diseases and possible
physiological lesions on oregano leaves tend to be similar or even identical
(spots). Consequently, the developed adaptive 5-point scale for determining the
degree of disease development was also used to determine the degree of
physiological lesions, thus performing a comprehensive assessment. Each year,
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observations were made several times during the vegetation period according to
the phenological phases (spring regrowth, budding, beginning of flowering, full
flowering, end of flowering and seed setting, seed ripening, stem dieback).

A detailed research on the identification of the fungi was conducted during
the third research period, in 2020, at the Unit of Plant Pathology and
Entomology of the Institute of Horticulture, Dobele, Latvia.

Fungi were isolated from diseased oregano leaves. The leaves were
sterilized for 1 min in 1.5% solution of sodium hypochlorite. Then leaves were
rinsed in three changes of sterilized distilled water and placed on sterile paper
towels and allowed to air dry. Leaf spots were excised with a sterilized scalpel
and small samples were plated onto potato dextrose agar (PDA). Petri plates
with infected tissue were incubated for 5 days at room temperature (20 + 1°C).
After several days, young mycelia emerging from the tissue were sub-cultured
onto fresh PDA media and was incubated at 25°C (x1°C) in the dark for
sporulation. Single conidium isolations were made from spore suspensions on
2% water agar (WA) and incubated at room temperature.

Initial identification of isolates was based on colony morphology and
conidial characteristics (shape, colour and cell number, size etc.). After
grouping of isolates according to morphological similarity, representatives of
each group were selected for precise identification using DNA ITS (internal
transcribed spacer) region sequencing.

Genomic DNA was extracted from fresh fungal mycelium (400 mg) scraped
from the margin of a colony on a PDA plate (7-10-day-old). The mycelium
was frozen with liquid nitrogen, ground to a fine powder using a mortar and
pestle, and the isolation of DNA was done with a DNeasy Plant Mini kit
(Qiagen, Germany) following the protocol’s instructions.

Before sequencing, PCR (polymerase chain reaction) products were purified
using the QIAquick PCR Purification Kit® (Qiagen, Germany) according to the
protocol’s instructions. Sequencing was performed at the Latvian State Forest
Research Institute “Silava” using the primers listed in Table 1.

Isolates that could be similar to Truncatella angustata (Pers.) S. Hughes by
visual characteristics were identified in-depth by ITS and LSU, tef-1a, tub2 and
rpb2 regions using primers:

- for ITS - ITS1-F/ITS4;

- for LSU - LROR/LRS;

- for tef-la — EF728F/EF1-1567R,;

- for tub2 — T1/Bt2b;

- for rpb2 — RPB2-5f2/RPB2-7cr.

The obtained sequences were identified to the genus level, but for
Truncatella angustata — also to the species level. Sequence analysis was
performed using Lasergene 9.1 SegMan software (DNASTAR Inc.). Obtained
in full length, they were compared with sequences available in the NCBI
BLAST database.
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Chemical analysis was performed during the first research period. The
content and composition of essential oils, including the amount of carvacrol,
thymol and phenolic monoterpenes, were evaluated for the accessions. In
addition to the descriptor’s methodology, the content of ascorbic acid was also
determined for fresh leaves during the spring regrowth phase.
The content and composition of essential oils were analysed under the
supervision of Professor Eva Osinska at the Department of Vegetable and
Medicinal Plants of the Warsaw University of Life Sciences.
For analysis, the plants were collected in the full flowering phase and had
been dried at +26 °C temperature in a special drying cabinet with ventilation, in
the dark, for approximately 3 weeks, till the readiness of air-dry oregano was
determined by touch — plants break, but retain the colour.
Before the study of dried samples at the Warsaw University of Life
Sciences, accessions were grouped by the color of the flowers (petals and
bracts), according to the grouping:
- dark flowers™ colour (bordeaux, dark purple): No. 3, 5, 9, 10, 11, 14, 15,
16, 19, 20, 21, 22, 23, 24, 25, 26, 27, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 42);

- semi-dark flowers™ colour (pink, light purple): No. 2, 12, 17, 18;

- light flowers™ colour (white, light pink): No. 1, 4, 6, 7, 13, 28, 41, 43, 44,
45,

As a colour chart was not available during the first research period, when
the content and composition of essential oils were studied, the samples were
grouped visually.

Isolation process description. Glass vessel (2 L) was filled with dry material
(50 g). This method suggests adding the same volume of water. Prepared
glassvessel with the moistened sample was placed in a microwave oven with a
power 300 W for 30 minutes. The essential oil was extracted and collected in 2
mL glass vials for storage without light at 0—4 °C. The content of essential oils
was determined in mL kg of air-dry biomass.

Chromatographic separation conditions. The analysis of distilled essential
oils was performed using a gas chromatograph Hewlett Packard 6890 equipped
with flameionization detector FID and polar capillary column HP 20M. The
separation conditions were: initial oven temperature 60 °C for 2 min, then the
temperature increases for 4 °C per min. Injector chamber temperature was 220
°C for 5 min. Helium as a carrier gas was used (1.1 mL per min). Injector
chamber temperature was 210 °C, detector — 260 °C. Split 1:70. The essential
oil was injected (0.1 pL) manually into the chromatography column. Reference
mixtures components were identified based on the retention times of the
patterns (RT) and by comparing their retention indices (RI) to a series of n-
alkanes(C7-C30), analysed in the above described separation conditions, using
the following formula:
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RI= 100 = 2=  jg0y, @)

tR (m)-tR (n)

where:

n — the number of carbon atoms in the smaller n-alkane, eluting before
target compound;

tR" (x) — retention time of target compound;

tR*(n} — retention time of thereference n-alkane eluting immediately before
targeting chemical compound,;

tR (m) — retention time of the reference n-alkane eluting immediately after
targetingchemical compound.

To obtain the percentage of the individual compounds in the essential oils,
normalization method was used without using the correction factor?.

The determination of ascorbic acid content in oregano leaves was carried
out during first research period, in the 2012-2015, at the beginning of
vegetation period (April-May), during the spring regrowth phase. Discs with a
diameter of 1 cm were pressed out of the fresh leaves with a help of corkscrew
and crushed in a porcelain mortar. 2 g of the crushed sample was put into a 50
mL test tube. 50 mL of a mixture of 1% HCI and 5% H3PO4 (v:v=1:1) was
added to each sample and mixed well. After 30 minutes, the solution was
filtered through a paper filter No. 89. 10 mL of filtrate was measured with a
Mohr pipette and titrated with 0.0005 molar 2,6-dichloroindophenol solution
till a pale pink colour. The content of ascorbic acid was calculated using the
equation:

V, x0.044x7,_ =100
e z

F.:v\,'.' * "”:rn-:l.'- (2)

where:

m — ascorbic acid content, mg %;

Viir — volume of 2,6-dichlorophenolindophenol used for titration, mL;
0.044 — amount of ascorbic acid reduced by 1 mL of 0.0005 M 2,6-
dichlorophenolindophenol solution, mg;

Viop — total filtrate volume, mL;

Vanal — Volume of the analysed solution taken for titration, mL;

Miesvars — SAMple weight, g.

Titrimetric analyses were performed in duplicate.

2 Standardization of essential oils. [Online] [Viewed at 17" December 2024]. Available
at: https://chromessence.com/en/standardization-of-essential-oils/
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For the integrated assessment of oregano accession, the most significant
morphological, chemical, agronomical and economical traits were chosen for
plants” evaluation. These traits were: erect plant growth habit, high plant
height, high branching density, few internodes per plant, dense foliage, long
inflorescence, wide inflorescence, high density of flowers, large number of
bracts per spike, long period of flowering, early flowering, late flowering,
relatively high density of glandular trichomes on different plant parts, high
fresh biomass per plant, high air-dry biomass per plant, high winter hardiness,
no symptoms of fungal diseases or physiological lesions as well as no damages
made by insects, relatively higher content of ascorbic acid, relatively higher
content of essential oil, relatively higher content of carvacrol or thymol in
essential oil, relatively higher ratio of phenolic monoterpenes in essential oil.

In this study, multi-criteria analysis was used to assign an overall value to
each plant material. The equation was used:

N

5D = zﬁdf (5 — %y, i) /sa. (3)

i=1

where:

SD — value of accession;

i — quantitative feature;

I; — desired feature value of trait;

X4, i— actual value of trait;

wy; — feature contribution coefficient;
Sy — standard deviation;

N — count of traits.

Low value of accession indicates that the genotype is closer to the desired
traits.

By the suitability for cultivation in commercial plantations, ornamental
horticulture or food, plant material was evaluated according to the desired
characteristics, important for achieving a certain goal. Accessions were grouped
by complex of functional traits, using the received data of multi-criteria
analysis.

For cultivation in commercial plantations (including also for
pharmaceutical purposes), the suitability of oregano accessions was evaluated
according to 16 traits, N = 16. Traits were divided into 4 groups:

- morphology (w; 20%): erect habit, plant height >50 cm, count of stems
>100 stems per plant, count of internodes from the soil level till the
inflorescence <5, length of inflorescence at least % from total plant height,
width of inflorescence >10 cm, dense flowering;
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- phenology (e; 20%): early (before 2nd decade of June) or late (later than
3rd decade of July — start of August) full flowering, duration of flowering
longer than 40 days;

- yield and yield quality (z; 30%): fresh biomass >500 g per plant, dry
biomass at least 30% fresh biomass), relatively higher content of essential
oils and C vitamin;

- resistance to adverse conditions (ez; 30%): high winter hardiness (0-4% of
plants are damaged or dead), no visible symptoms caused by pests or
diseases.

For ornamental horticultural needs (including cultivation in rock gardens,
containers, kitchen garden), the suitability of oregano accessions was evaluated
according to 13 traits, N = 13. Traits were divided into 4 groups:

- morphology (&; 25%): prostrate habit, plant height <25 cm, count of
internodes from the soil level till the inflorescence <5, dense foliage and
dense flowering, unique color of petals (for example, white);

- phenology (w; 20%): different flowering period, duration of flowering
longer than 40 days;

- yield and yield quality (z; 20%): relatively higher content of essential
oils, relatively higher content of phenolic monoterpenes (indicates an
expressive aroma);

- resistance to adverse conditions (zz; 30%): high winter hardiness (0-4% of
plants are damaged or dead), no visible symptoms caused by pests or
diseases.

For food (including salad recipes), the suitability of oregano accessions was

evaluated according to 9 traits. Traits were divided into 4 groups:

- morphology (w@; 15%): count of stems >100 stems per plant, dense
foliage, intensive green color of leaves;

- phenology (c; 20%): early start of vegetation;

- yield and vyield quality (w; 20%): fresh biomass >500 g per plant,
relatively higher content of C vitamin;

- resistance to adverse conditions (c; 30%): high winter hardiness (0-4% of
plants are damaged or dead), no visible symptoms caused by pests or
diseases.

Characterisation of meteorological conditions

Meteorological data were collected during all research period from
December 2011 till November 2020. Until April 2020, data from the portable
USB register MicroLite (placed at a height of 0.7 m from the soil surface) were
used to characterize air temperature, while data from the EL-USB-2-LCD+
logger (placed at a height of 1 m from the soil surface) were used for the
vegetation period of 2020 (April-November). Precipitation data as well as
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long-term observation data (hereinafter — norm) were collected from the
information system of the Latvian Environment, Geology and Meteorology
Centre.

The first research period. 2012 was one of the coldest years in the 21st
century, the coldest month of this year was February, while November was
warmer than norm, also the year was rich in precipitation. 2013 was warmer
and drier than norm. In 2014, all months, except June, were warmer than norm.
It was observed that January began with non-typically warm weather, but in the
second decade of the month the temperature was mostly up to 10 °C below
norm, frost was observed in Zemgale. March was non-typically warm, 4.7 °C
above norm, while June was 0.9 °C colder than norm. The amount of
precipitation in 2014 was 107% of the norm. The first three months of 2015
were warmer than norm, while May and June were characterized by average air
temperatures below norm. July started with temperatures above +30 °C, but the
2" and 3 decades of the month were cooler than norm. A heat wave was
observed in August and September, but October was 1.3 °C colder than norm.
In terms of precipitation, 2015 was 92% of the norm.

The second research period. 2016 was warmer than norm (except for
January). The amount of precipitation in 2016 was characterized as higher than
norm, the wettest months were August and July, while the driest was April. In
2017, the average air temperature was 0.5 °C above norm, but several months
were colder than long-term observations. The first three months of the year
were warmer than norm, while the period from April to July was colder than
norm. In terms of precipitation, the first half of the year was drier than norm,
but the second half was wetter than norm. October became the 6" wettest since
1924. 2018 became the 3 warmest in the history of observations in Latvia. A
record number of tropical nights (with a minimum air temperature higher than
+20 °C) was recorded in Jelgava. 2018 was the driest year in Latvia since 1924,
with the total annual precipitation being the lowest on record. 2019 was the
warmest year in terms of average air temperature since 1924, but the year was
also characterized by records for minimum air temperatures — on May 6 as well
as on July 12 and 13. Precipitation was 9% below the annual norm.

The third research period — 2020 — became the warmest year since 1924
in terms of average air temperature. The winter of 2019/2020 and the autumn of
2020 were the warmest in the history of observations. The beginning of spring
was warmer than norm, but in April and May only one decade was warmer than
norm — the beginning of April. June was the warmest month. Precipitation in
2020 was 7% less than norm. In Jelgava, the winter of 2020 was the first winter
in at least the last 60 years without snow cover. All summer and autumn
months were drier than norm.

Summarizing data on meteorological conditions throughout the all research
periods, the conclusion was that the second period (2016-2019) was
characterised as hot and dry, which could have negative effect to the growth
and development of oregano. In scientific literature about turkish oregano
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O. onites L. it is mentioned that air temperature during the vegetation period
from +20 to +30 °C positively affects plants™ productivity. According to polish
scientists, the amount of moisture around 600 mm (up to 300 mm with
precipitation, around 300 mm with additional watering) optimally affects the
productivity of O. vulgare. Compared to these data, the meteorological
conditions during the research were not optimal every year either due to low
temperatures (for example, in all study years the average air temperature per
summer period was lower than +19 °C) or due to insufficient precipitation (in
2013, 2015, 2018 and 2019 the amount of precipitation in the summer period
was less than 200 mm).

In order to more objective assessment of the impact of weather conditions
on the onset of flowering and the onset of full flowering, Growing degree days
(GDD) were calculated for the accessions according to the formula, further
summing up for the relevant period:

[T max + T min)

GDD = ¥ —————""'— T base, (4)

where:

T max — average maximum daily temperature;
T min — average minimum daily temperature;
T base — base temperature (+5 °C).

The GDD was calculated for each year, from the resumption of vegetation
till the beginning of flowering as well as till the full flowering phase, depending
on the year:

- from the second decade of April (2018);

- from the third decade of April (2012, 2014, 2019);

- from the first decade of May (2013, 2016);

- from the second decade of May (2017);

- from the last decade of May (2015).

Mathematical data analysis

The research data had beem processed by dispersion analysis using
Microsoft Office Excel software. Differences between variants were
determined at significance level 0=0.05.

The correlation between the indicators were determined using the Pearson
correlation method (ordinal scale for measurements) or Spearman correlation
methods (for comparison of non-parametric or qualitative indices) using SPSS
17.0.

To group the accessions according to specific traits, cluster analysis was
used. Based on the results of the previously developed correlation analysis and
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by grouping the accessions according to traitss complex with at least a
moderate correlation between these traits, cluster analysis was performed using
SPSS 17.0. The created cluster dendrograms allow to judge whether the
distribution of accessions into groups according to a specific traits complex is
related to geographical origin (place of plants™ collection).

Methodology’s clarification of the Descriptor list Origanum vulgare L.

The methodology of descriptor was replenished in response to the lack of
information about assessment of traits or other inaccuracies identified during
the description of accessions, as well as based on useful information contained
in other descriptors that should be included in Draft Descriptor List
Origanum vulgare L.

RESULTS

Morphological indices

Plant and stem characterisation. During first and second research periods,
erect habit was characterised for eighteen accessions No. 2, 6, 13, 15, 16, 19,
21,22, 24, 29, 30, 31, 33, 34, 36, 37, 40 and 41. A prostate habit was observed
for accessions No. 4, 17 and 35, which can be defined as an important factor in
the selection of plant material from a decorative point of view. The remaining
twenty three accessions had a semi-erect habit.

In both periods it was observed that plants showed maximum height during
2m, 3 and 4™ cultivation years. Seventeen accessions No. 2, 9, 12, 13, 14, 17,
18, 19, 23, 24, 29, 38, 39, 40, 41, 43 and 45 were characterised as tall plants
(with height more than 50 cm). The average height per first research period
was 66.5 cm, per second — 64.8 cm. During the second period, it was observed
that plants were about 1.7 cm lower in comparison with the first period, this can
be explained by hotter and drier weather conditions in 2016-2019 compared
with 2012-2015. It was observed that plant height is significantly influenced by
accession and cultivation year (p<0.05). During all years of research, accession
No. 11 showed the minimum height, that is why it can be recommended for
cultivation as miniature plant.

According to characteristics in the average number of stems per plant,
accessions No. 3, 17 and 19 had a consistently large number of stems — more
than 200 pcs. per plant. The average result during research was: 123 pcs. per
first period and 107 pcs. per second period. This indicator was also
characterised by the fact that during second study period plants had a smaller
number of stems in comparison with the first period. In both periods, dense
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branching (more than 100 stems per plant) during 2™, 3 and 4" year of
cultivation was observed for twenty accessions. It was observed, that the
branching density had been equally significantly influenced by accession and
cultivation year (p<0.05).

Per both periods, the stem pubescence with non-glandular trichomes was
observed as dense. However, as a result of microscopy in 2020, for accessions
No. 2, 9, 13, 23, 24, 25, 27, 28 and 43 pubescence of stems was characterised
as moderate, while for other accessions dense pubescence was observed.

The stem colour was evaluated by RHS colour chart. According to this, two
green colour’s groups — green and yellow-green — were defined for accessions,
but totally 10 different stem colour codes were defined.

During both periods, a small number of internodes (less than 5 internodes
from the soil level to the first flowering node) was characterised only for
accessions No. 6, 7, 12, 15 and 30.

Leaf characterisation. For oregano accessions, sparse density of foliage
was not detected during all research years. Dense foliage was characterised for
accessions No. 2, 3, 9, 14, 18, 19, 23, 24, 26, 27, 39, 40, 42, 43 and 45. For the
remaining accessions, medium dense foliage was observed. In addition, after
drying, leaf non-stability was detected for all accessions.

According to the colour of the leaf plate, plants were divided into two green
colour’s groups, identical to the stem colour groups — green and yellow-green —
as well as 14 colour codes were detected. Ratio length/width of leaf was
observed as 3:1 for accession No. 32, 5:1 for No. 28, 12:1 for No. 27, while the
other accessions had a ratio 2:1. By the shape of the leaf blade, a roundish was
found for accessions No. 22, 33 and 38, for No. 16, 20, 21, 26, 27, 28, 32, 39 it
was detected as oblong, but No. 5 had both - roundish and oblong leaf blades
on one stem. This means tha the statement that oregano can be characterised by
only one specific shape of blade can be subjective. A heart-shaped blade was
observed for accession No. 42, which is not mentioned in the Draft Descriptor
List. In the research, the most common shapes of the leaf blade were ovate and
rhomboid and the occurrence of these two shapes between the accessions was
practically equal. Non-glandular trichomes were found on the leaf veins only
for accessions No. 14 and 40, the density was detected as sparse.

Inflorescence characterisation. For petals, four colour groups and 23
colour codes were observed. Accession No. 4 was characterised with white
colour of petals (not mentioned in the RHS color chart). By colour of calyx, all
accessions had been devided into two colour groups as well as sixteen colour
codes. In descriptor, only five codes for colour of calyx are mentioned. For
accessions No. 20 and 32 two colours of calyx was found. For all accessions,
the petals were slightly exceeding the calyx tube. By shape of calyx tube, all
samples belonged to the turbinate type, but by type of calyx tube to more or
less equal teeth’s type.

For bracts (sepals), a rhomboid shape was observed for all accessions (nhot
mentioned in the descriptor’'s methodology). All accessions™ bracts were
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approximately twice longer as calyx. The number of bracts remained
unchanged during research period, which indicates the innate value of that trait
for accessions. A big number of bract pairs (at least 5 pairs) was observed for
eleven accessions:

- 2 pairs: No. 1, 10, 14, 43;

- 3 pairs: No. 2, 3,7,9,11, 17, 19, 24, 25, 27, 28, 29, 33, 38, 40;

- 4 pairs: No. 4, 6, 12, 13, 15, 18, 21, 22, 26, 32, 35, 36, 42, 45;

- 5 pairs: No. 5, 20, 23, 31, 37, 39, 44;

- 6 pairs: No. 30, 34, 41;

- 7 pairs: No. 16.

There was an opinion before research that big number of bracts™ pairs
prolong the flowering period, but this statement was not confirmed. The
minimum length of bracts (3 mm) was observed for accessions No. 5, 9, 12, 45,
but the maximum (5 mm) — for No. 17, 23, 37. For other accessions, the length
of bracts ranged from 3.5 to 4 mm. Non-glandular trichomes were observed for
all accessions on the outer and inner sides of the bracts, but the density was
rare.

For cultivation, the evaluation of the productivity of accession is very
important, attention should be paid to the parameters such the length and the
width of inflorescence. Longer and wider inflorescences means more
productive oregano plants. It was observed that during the first period plants
formed longer and wider inflorescences than during the second period (a
similar trend was observed for plant height). For accessions, the average length
and width during first period were 19.73 cm and 11.92 cm respectively, but
during the second period — 16.90 cm and 10.41 cm respectively. The
differences can be described with influence of meteorological conditions:
period of 2016-2019 was characterised by hotter and drier weather than 2012—
2015. Data analysis showed an influence of both — the accession and the year of
cultivation — on the length, but not on the width of the inflorescence.

The majority of the accessions were characterised by dense and medium
density of flowers. Only eight accessions had rare (No. 6, 15, 16, 18, 20 and 22)
and very rare (No. 36, 37) density of flowers, therefore these accessions can not
be recommended for commercial cultivation.

Fifteen oregano accessions had a flowering period longer than 40 days. For
them, early (No. 32), medium late (No. 6, 10, 11, 13, 14, 18, 29, 30 and 31) and
late (No. 1, 2, 19, 42, 44) start of flowering was observed.

For better understanding of impact of meteorological conditions on the date
of beginning of flowering and full flowering, the sum of growing degree days
(GDD) was calculated. It was concluded that the results differ by year. If the
beginning of flowering was observed from 20™ till 30" of June, the GDD
ranged from 121.8 (2017) to 332.9 (2019). For the beginning of flowering from
15t till 101 of July, the GDD was from 133.2 (2012) to 133.5 (2015), while from
11" till 201 of July — from 200.7 (2015) to 405.6 (2019). The effect of GDD on
full flowering also was differant by year: if full flowering was observed from
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1%t till 10" of July, GDD varied from 201.0 (2014) to 402.1 (2013), from 11t
till 20" of July — from 216.9 (2015) to 280.5 (2012), from 21st till 30" of July
— from 294.2 (2017) to 532.5 (2019), while in 2019 full flowering was also
observed on August (542.45 GDD). It can be concluded that by the sum of
accumulated GDD the distribution of accessions is uneven, which can be
explained by the impact of complex meteorological conditions (air temperature
and humidity) on spring regrowth, vegetation period and phenological phases.
The minimum GDD index for the beginning of flowering was 121.8 (2017) and
for full flowering — 201.0 (2014), respectively. The maximum GDD index at
the beginning of flowering was 405.6 (2012, seventeen accessions), and for full
flowering 542.45 (2019, fourteen accessions), respectively.

During the research, it was concluded that objective results of glandular
trichomes™ density on different plant’s parts of oregano is possible only by
using microscope. It was found that despite the apparent visual hairiness of the
plants, the occurrence of glandular trichomes on different parts of the plant is
rare. The average count of glandular hairs per 1 mm? was observed:

- 1.41 on stems;

- 2.81 on the upper surface of the leaf blade;

- 2.31 on the lower surface of the leaf blade;

- 3.65 on the outer side of the calyx;

- 0.37 on the outer side of the bracts;

- 0.75 on the inner side of the bracts.

For samples, the highest concentration of glandular trichomes was found on
the outer side of the calyx. Between accessions, no significant difference in the
number of glandular trichomes was found (p>0.05).

Seed characteristics. By accessions, the 1000-seed weight varied from 0.05
to 0.3 g. Two colour groups, seven colour names and eight colour codes
according to the colour of seeds were defined. In the literature, light gray or
brownish seed color is most often mentioned (generally the same observed for
Latvian oregano).

Evaluation of accessions

For accession, during both periods, the average fresh biomass, g per plant,
was 28.14 g for the 1%, 108.65 g for the 2", 375.45 g for the 3™ and 656.50 g
for the 4™ year of cultivation.

The cumulative (summar) fresh biomass of oregano accessions (Fig. 1)
during second research period was lower than during first period, differences
between accessions ranged from 0.46 to 7.05%, which may be due to hotter and
drier weather conditions. As well as the possible reason can be vegetative
plants™ propagation. Accessions also had lower height during the second period.

Accessions No. 3 and 43 can be noted as the most productive because of
their cumulative fresh biomass being higher than 1000 g per plant. For No. 2,
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13, 18, 28, 29 and 31 this indice was over than 800 g and ranged from 835 to
997 g per plant. During all growing years in both research periods, accessions
No. 4, 11, 25 and 37 had a minimum biomass, moreover, No. 4 had the lowest
height and the shortest inflorescences throughout the research. In all years,
meteorological conditions were not optimal for biomass formation. A
significant influence of accession and growing year on cumulative fresh
biomass was observed (p<0.05).

By air-dry biomass, the most productive oregano accessions can be noted as
a group of twelve accessions with a result of 101 —150 g per plant (Table 2).
This group also includes accessions No. 3 and 43 (the largest fresh biomass) as
well as a larger part from the group of accessions with a fresh biomass above
800 g, excepting No. 13 and 31. During second research period, the air-dry
biomass was also by 2 — 29.52% lower in comparison with the first period.

Severity of fungal diseases and/or physiological lesions and insects.
Only during the 1% year of cultivation (2012 and 2016), no symptoms of fungal
diseases and/or physiological lesions were observed per vegetation period. For
both research periods, in the 2" (2013 and 2017), 3™ (2014 and 2018) and 4%
(2015 and 2019) cultivation’s years no symptoms of diseases and/or
physiological lesions were observed until the budding (0 points), but at the
beginning of flowering and in the full flowering the degree reached 1 point (up
to 25% of the foliage have symptoms). From the end of flowering till seed
rippening, the degree increased from 2 to 3 points (respectively 26-50% and
51-95% of the of the foliage have symptoms).

In an additional study in 2020, when the plants continued to grow during the
5t year of cultivation, the degree at the beginning of flowering was assessed
with two points (26-50% of the foliage have symptoms), but in the seed
rippening’s phase — with 4 points (96-100% of the foliage have symptoms). It
should be noted that in previous years, 4 points were given only in 2014 and
2019 (in the 3" and 4t" growing years, respectively), and only during the stem
dieback.

An in-depth study on the identification of the occurring fungi was carried
out in 2020. ITS sequence analysis showed a similarity of 92 to 99% among the
samples described in the NCBI database. The occurring genera were
Alternaria, Epicoccum and Phoma (36%, 25% and 11% of all isolated fungi,
respectively). The genera Mucor, Botrytis, Stemphylium, Chaetosphaeronema
and unidentified fungi from the Ascomycota division were also identified. For
the first time in Latvia, Truncatella angustata was detected on Origanum
vulgare L., the sequences obtained in the study were registered in the NCBI
database with the numbers: OK482717 (ITS), OK482718 (LSU), OK482721
(tefl-a), OK482720 (B-tub) and OK482719 (rpb2).

During all research years (from 2012 to 2020), from spring regrowth to the
stem dieback all accessions had leaf damages caused by species of the
Cicadellidae, but over the years the degree of damage did not exceed 2 points
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(26-50% of the of the foliage had visually visible damages). In rare cases (2013
and 2016), leaf damages caused by insects (species could not be recorded) was
observed in some accessions during the phase of budding, but the degree of
damage was not significant — up to 1%.

Winter hardiness of oregano accessions. Despite various meteorological
conditions and observed symptoms of fungal diseases and/or physiological
lesions as well as damages made by insects, the winter hardiness of all oregano
accessions was defined as very high throughout the research period, in all years
0-1% of plants or their parts were damaged. Observations confirmed that in the
case of a dry spring it was necessary to provide additional watering for the
regrowth of oregano plants.

Evaluation of chemical properties of oregano accessions. For analysis of
essential oils, dried samples were grouped by the color of the flowers (petals
and bracts), according to the grouping:
- dark flowers™ colour (bordeaux, dark purple): No. 3, 5, 9, 10, 11, 14, 15,
16, 19, 20, 21, 22, 23, 24, 25, 26, 27, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 42);

- semi-dark flowers™ colour (pink, light purple): No. 2, 12, 17, 18;

- light flowers™ colour (white, light pink): No. 1, 4, 6, 7, 13, 28, 41, 43, 44,
45,

As a colour chart was not available during the first research period, when
the content and composition of essential oils were studied, the samples were
grouped visually.

Results showed that local oregano is poor in essential oils — per three
growing years the average result for air-dry oregano was 0.13 mL kg? only
(Fig. 2). The higher content of essential oil was observed for oregano with dark
flowers, although this indicator was significantly influenced by the weather
conditions of 2014. The low content of essential oils in oregano samples can be
explained by the minimal pubescence of various plant’s parts with glandular
trichomes.

The most 17 compounds were identified as dominant for oregano accessions
(Table 3). From these compounds, as principal were defined: caryophyllene
oxide, B-caryophyllene, spathulenol, germacrene D and linalool.

Oregano samples were not rich in thymol and carvacrol. As per results,
sesquiterpene chemotype can be defined for oregano accessions. The dominant
components indicate the calming effect of oregano on the human body. By
Table 3, it is possible to conclude that light colour of flowers influenced a
higher content of limonene, B-phellandrene, 1.8-cineole, y-terpinene, p-cCymene,
linalool, B-caryophyllene, a-terpineol, a-terpineol and borneol. Higher content
of caryophyllene oxide and spathuneol was observed for dark-colored flowers.
This confirms the hypothesis that the colour of oregano flower affects the

49



composition of essential oils. All samples had a higher content of thymol in
2012, while carvacrol —in 2014.

During first research period, the average ascorbic acid content in fresh
oregano leaves at the beginning of the vegetation period (April-May) was
11.76 mg % (7.79 mg % in 2012, 12.66 mg % in 2013 and 14.82 mg % in 2014
and 14.79 mg % in 2015). The highest index was observed in 2013 for No. 26
(26.88 mg %), but the lowest — in 2014 for No. 27 (1.62 mg %). Throughout the
study period (2012-2015), the highest indices (>15 mg %) were observed for
No. 5, 10, 12, 26, 37, 38, 42 and 44, the lowest (<7 mg %) — No. 13, 21, 27, 36,
41 and 43. The most stable results over the years were observed for No. 1
(14.98-15.2 mg %), No. 5 (15.48-15.81 mg %), No. 7 (11.21-11.35 mg %),
No. 10 (15.05-15.98 mg %), No. 25 (9.78-10.01 mg %), No. 32 (9.89-10.01
mg %) and No. 37 (15.11-15.78 mg %). It was concluded that the ascorbic acid
content significantly depends on both — the accession and the year of
cultivation (p<0.05). The study proved that oregano can be used for food as a
source of ascorbic acid.

Correlation analysis showed that a moderate correlation (correlation
coefficient is in the range from 0.4 to 0.7) exists between the following traits:

- plant height and branching density (r=0.524);

- plant height and density of foliage (r=0.465);

- plant height and density of flowers (r=0.401);

- plant height and fresh biomass (r=0.499) ;

- plant height and air-dry biomass (r=0.420) ;

- branching density and density of foliage (r=0.419) ;

- branching density and fresh biomass (r=0.480) ;

- branching density and air-dry mass (r=0.503) ;

- density of flowers and density of foliage (r=0.439).

Correlation coefficients show that the taller plant is, the more intensive
branching density, density of foliage, density of flowers as well as the highest
fresh biomass will be observed for oregano accessions. More intensive
branching density means higher density of foliage as well as bigger fresh and
air-dry biomass for oregano accessions. In addition, the effect of branching
density on air-dry mass is slightly greater than on fresh biomass. The
correlation between density of flowers and density of foliage means that
increasing of one indicator positively affects the result of the second indicator.

Cluster analysis. By grouping accessions according to traits with a
moderate correlation (excluding air-dry mass) as well as by performing cluster
analysis (Fig. 4), a dendrogram was obtained. The conclusion was that the
clustering of samples is influenced by the origin of the accessions. This means
that the place of plants™ collection has a significant impact on observed traits.

Integrated assessment. Accessions were assessed for desirable traits
according to suitability for:
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- commercial plantations;

- ornamental horticulture;

- food purposes.

In total, eleven accessions No. 2, 3, 12, 14, 17, 18, 24, 28, 29, 43 and 44
(Fig. 5), with high evaluation of morphological and phenological properties,
yield components, resistance to diseases and pests as well as winter hardiness,
have the best growing potential in commercial plantations. Accession No. 29
(SD = 1.32) can be defined as the most valuable. Also, for accessions No. 12,
17 and 24 the value of SD was not higher than 2, respectively 1.58, 1.99 and
1.84.

Accessions No. 3, 9, 11, 14, 17, 23, 24, 26, 35 and 42, which were
characterised by rare and unique morphological indices, high winter hardiness
as well as resistance to diseases and pests, have the best potential as
ornamentals (Fig. 6), SD was from 3.00 till 4.00. For other accessions, SD was
not higher than 5, excluding No. 1, 2, 16, 22 and 43 (SD was from 5.00 till
6.00).

Accessions No. 23, 29 and 41 (SD was till 0.6, for No. 29 SD = 0.5) were
selected as the best for food (Fig. 3), especially because of the content of C
vitamin. By these indices, accessions No. 2, 5, 12, 42 ad SD respectively 0.7,
0.8.0.8 and 0.7.

The complex assessment was carried out according to the 21 most
important traits (Table 4). These traits were: erect plant growth habit, high plant
height, high branching density, few internodes per plant, dense foliage, long
inflorescence, wide inflorescence, high density of flowers, large number of
bracts per spike, long period of flowering, early flowering, late flowering,
relatively high density of glandular trichomes on different plant parts, high
fresh biomass per plant, high air-dry biomass per plant, high winter hardiness,
no symptoms of fungal diseases or physiological lesions as wll as damages
made by insects, relatively higher content of ascorbic acid, relatively higher
content of essential oil, relatively higher content of carvacrol or thymol in
essential oil, relatively higher ratio of phenolic monoterpenes in essential oil.

The results of the complex assessment showed that only nine oregano
accessions stand out with a high rating for more than ten traits: No. 2, 14, 19,
23, 24, 29, 34, 39 and 40. From the group of the most productive accessions,
No. 29 had the beginning of flowering earlier than July 15, but the rest of the
accessions had late flowering. Accessions No. 14 and 29 can be noted as the
most productive (having 11 traits). A larger group was formed by accessions
with the complex from 6 to 10 traits. It was concluded that No. 1, 4 and 7 have
less than five traits from the described complex. Accession No. 11 is
characterised by low height, but it can be recommended for growing in pots,
containers and kitchen gardens.
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Methodology's clarification of the Descriptor list
Origanum vulgare L.

Describing accessions by Descriptor list Origanum vulgare L., several
positions of the document were found to have shortcomings, therefore one of
the tasks of the thesis was to clarify the document’s methodology. Descriptor
codes were supplemented with explanatory drawings, a short description or a
justification for the gradation, when needed. The new version of the document
retained the previous format, but the relevant sections were supplemented with
features:

- characterisation of plant: the following codes were inserted: 7.1.1 —
variability of accession per population, 7.1.2 — plant age, 7.1.4 — plant
diameter as well as the code 7.1.5 about plant height was supplemented
with a drawing, explanations and gradation;

- characterisation of stem: specified terms in English were supplemented as
well as gradation for shoot density was inserted and code 7.2.7. about the
length of the longest internode was added;

- characterisation of leaf: code 7.3.1 was supplemented with methodological
instructions for determining the density of foliage, code 7.3.4 about leaf
width was added as a complement to code 7.3.5 for the indice as ratio of
the length and width of the leaf blade; a heart-shaped leaf shape was
added to code 7.3.6;

- characterisation of inflorescence: a figure with inflorescence™ parameters
was added for understanding indices under codes 7.4.1 and 7.4.2, code
7.4.3 about the ratio between length and width of inflorescence was
added, methodology for determining the density of flowers was added to
7.4.4 as well as code 7.4.22 was supplemented with a rhomboid shape;

- characterisation of seed: code 7.5.3 about germination and methodology
was added;

- evaluation: codes 8.3 and 8.4 were added for detecting of fresh and air-dry
biomass of inflorescences, the methodology of detecting the severity of
fungal diseases or insects was clarified.

The list of literature sources was revised and updated. After the relevant

corrections, the total volume of the descriptor amounted to 8 pages, 82 traits.
The document has been submitted for review in the ECPGR electronic system.
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CONCLUSIONS

Significant differences between the accessions in several morphological
and morphometric indicators as plant height, number of stems, colour of
different plant’s parts, length of inflorescence etc. were found. For all
accessions high winter hardiness was observed during all years of the
research, but higher productivity (number of stems per plant, length and
width of inflorescences, fresh biomass) was observed during the first
research period (2012-2015). (Thesis 1 and 2).

Plant aging negatively affects the yield's quality of oregano accessions.
At 1% vyear after planting symptoms of fungal diseases and/or
physiological lesions are not observed on oregano leaves, but on next
years they increases plants becoming older. Therefore growing oregano in
one place for more than three years is not recommended. (Thesis 2).

The average content of essential oils (0.13 mL kg™ air-dry biomass during
three research years) is low for oregano accession, that can be explained
by the minimal coverage of different plant parts” with glandular trichomes
(from 0.37 till 3.65 pieces mm?). As main compounds, caryophyllene
oxide, B-caryophyllene, spathuneol, germacrene D and linalool can be
distinguished in oregano accessions. The flower's colour affects the
differences in the composition of essential oils. (Thesis 3).

Accessions No. 2, 3, 12, 14, 17, 18, 24, 28, 29, 43, 44, which are
characterised by greater plant height and number of stems, longer and
wider inflorescences, long flowering, high winter hardiness and
productivity, are more suitable for cultivation in commercial plantations.
(Thesis 4).

Accessions No. 3, 9, 11, 14, 17, 23, 24, 26, 35, 42, which are
characterised by high winter hardiness, erect habit, dense foliage, unique
colour of flowers, long flowering period and decorativeness, are more
suitable for ornamental purposes. (Thesis 4).

Accessions No. 23, 29 and 41 are more suitable for food because of
earliness, dense branching and foliage, distinctly green leaf colour, high
fresh biomass and increased content of ascorbic acid. (Thesis 4).
According to the complex of 21 traits, accessions No. 14 and 29 are
considered the most productive (by 13 characters). If accession No. 29 is
characterised with erect habit (yield’s harvesting optimisation in
commercial growing), the habit of No. 14 is semi-erect. Accession No. 11
can be noted as a miniature as well as less productive plant but with
potential for use in ornamental gardening. (Thesis 4).

The international Descriptor list Origanum vulgare L. had been clarified
and supplemented with indices, methodological description, explanatory
drawings, gradation’s groups, specified terms etc. Document is proposed
to describe accessions according to 82 indices. (Thesis 5).

53



	Irina Sivicka. Raudenes (Origanum vulgare L.) ģenētisko resursu izvērtējums Latvijā : promocijas darba kopsavilkums zinātnes doktora grāda (Ph.D.) iegūšanai lauksaimniecības, meža un veterinārajās zinātnēs = Evaluation of oregano (Origanum vulgare L.) genetic resources in Latvia : summary of the Doctoral Thesis for the Scientific Degree Doctor of Science (Ph.D.) in Agriculture, Forestry and Veterinary Sciences
	Saturs / Content
	Ievads
	Materiāli un metodes
	Pētījuma vieta un laiks, pētījuma periodi
	Pētījumā veiktie novērojumi un analīzes
	Meteoroloģisko apstākļu raksturojums
	Datu matemātiskā apstrāde
	Deskriptora metodikas precizēšana

	Rezultāti
	Morfoloģiskie rādītāji
	Klonu vērtējums
	Raudenes deskriptora metodikas precizēšana

	Secinājumi
	Introduction
	Materials and methods
	Description of the study area and dates, research periods
	Observations and analyses performed
	Characterisation of meteorological conditions
	Mathematical data analysis
	Methodology`s clarification of the Descriptor list Origanum vulgare L.

	Results
	Morphological indices
	Evaluation of accessions
	Methodology`s clarification of the Descriptor list Origanum vulgare L.

	Conclusions



